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- v i i  - 

A g r i c u l t u r a l  r i s k s  have a  nega t i ve  impact i n  t h e  d e v e l q e n t  of 

t h e  r u r a l  s e c t o r ,  and a l though  fa rmers  have t r a d i t i o n a l  mechanisms 

t o  a d j u s t  t o  r i s k s ,  many such mechanisns proof u s e l e s s  because of 

t h e  magnitude of t h e  d i s a s t e r s .  In  t hose  c a s e s  i n su rance  should be 

a v a i l a b l e  t o  p rov ide  f a rmer s  a  b a s i c  incane  and t o  a l low then  t o  

r e t u r n  t o  product ion.  

Although i n su rance  i s  recognized a s  an important  canponent of an 

a g r i c u l t u r a l  r i s k  management s t r a t e g y ,  it has  no t  been a p p r o p r i a t e l y  

manage t o  becane s e l f  f inanced.  I n  f a c t ,  because of i ts  des ign ,  

coverage of a l l  r i s k s  and i n s t i t u t i o n a l  c o n s t r a i n s ,  i n su r ance  ha s  

been t o o  c o s t l y  and hence it has  r equ i r ed  s t r o n g  subs id i e s .  On t h e  

o t h e r  hand, it must be recognized t h a t  because of t h e  ccmplexi ty  and 

t h e  n a t u r e  of t h e  a q r i c u l t u r a l  s e c t o r ,  insurance  is d i f f i c u l t  t o  

manage. 

The awareness of t h e s e  i s s u e s  mot iva ted  IICA t o  under take A I D ' S  

p roposa l  of a  j o i n t  p r o j e c t  t o  e v a l u a t e  t h e  f e a s i b i l i t y  of 

a g r i c u l t u r a l  insurance.  IICA agreed t o  suppor t ,  wi th  t h e  f i n a n c i a l  

c o n t r i b u t i o n  of A I D ,  t h e  i n su rance  proqran i n  Panaua and t o  create 

new programs i n  Ecuador and B o l i v i a ,  wi th  t h e  expec t a t i on  t h a t  sucn 

programs prov ide  a  c a s e  t o  ana lyze  t h e  manager ia l  a s p e c t s  and t h e  

econanic  f e a s i b i l i t y  of c rop  insurance  a s  w e l l  a s  i ts  e f f e c t  on 

Earner ' s  we l f a r e ,  p u b l i c  f i nance  and product ion.  These count ry  

exper iences  allowed I I C A  t o  t e s t  i n  s i t u ,  s e v e r a l  nypothes i s  about 

a g r i c u l t u r a l  insurance  i n  p a r t i c u l a r .  



- v i i i  - 

This r epor t  o f f e r s  a background t o  t h e  a g r i c u l t u r a l  Crop Credit  

Insurance Pro jec t ,  a desc r ip t ion  of t h e  adminis t ra t ive  and f i n a n c i a l  

a s p e c t s  of t t r  Projec t  opera t ion  and a comprehensive ana lys i s  of the  

i s s u e s  r e l a t e d  with t h e  v i a b i l i t y  and e f f e c t s  of crop insurance. It 

p resen t s  t h e  hypothesis,  methodology of t h e  research and provides it 

r e s u l t s  and conclusions. 

Many of t h e  s t u d i e s  and a n a l y s i s  have been published a s  i n t e r n a l  

r e p o r t s ,  journal  a r t i c l e s  and research notes,  but  t h e i r  main 

conclusions a r e  s t r e s s e d  here i n  a comprehensive repor t .  '&is is 

t h e  r e s u l t  of a combined e f f o r t  of I I C A  with severa l  na t iona l  

i n s t i t u t i o n s ,  and it was poss ib le  by t h e  p a r t i c i p a t i c z  of many 

p ro fess iona i s .  Their  con t r ibu t ion  allowed t o  def ine  t h e  problems 

and t o  address  t h e  proper quest ions,  t o  generated and t o  manage t h e  

d a t a  and t o  apply methods f o r  t h e  ana lys i s  t h a t  provided t h e  answers. 

The ressarch  mandate of t h e  P ro jec t ,  i n  accordance with t h e  

c o n t r a c t  wi th  AID, requi red  t h e  design of a program t h a t  would 

i n v e s t i g a t e  t h e  demand f o r  crop insurance by farmers and 

a g r i c u l t u r a l  hanks. This  was thought so ,  because crop insurance is 

conceived a s  a r i s k  management device and hence a s  a way t o  

s t a b i l i z e  farm income. huthermore ,  i f  implemented a s  c r e d i t  

insurance ,  it would inc rease  loan recovery of banks. On t h e  o the r  

hand, t h e  research  had t o  address  t h e  f a c t o r s  t h a t  determine c o s t  

and f inance  of crop insurance. and hence t h e  nature of insurance 

supply and t h e  requirements of governments funds f o r  such purpose. 

A s  e a r l i e r  s t u d i e s  ind ica ted  t h a t  most insurance programs were 

s t r o n g l y  subsidized,  t h e  i s s u e  of government c o s t s  and 

d i s t r i b u t i o n a l  e f f e c t s  of insurance had t o  be addressed, hence t h e  

need f o r  a s e c t o r  l e v e l  ana lys i s .  



T h i s  r e p o r t  o f f e r s  a  canprehens ive  a n a l y s l s  of many knpor tax t  

i s s u e s  abou t  c r o p  i n s u r a n c e  and its l inkage  wi th  c r e d i t  and 

p roduc t ion ,  b u t  by n o  means it e x h a u s t s  t h e  debate .  The i n t e r a c t i c n  

i n  t h e  d k a n d  and supp ly  of i n s u r a n c e  shou ld  be c a r e f u l l y  s t u d l e d  by 

c o u n t r i e s ,  which a l r e a d y  have i n s u r a n c e  p r o q r m s  and by t h o s e  rhi.:? 

a r e  c o n s i d e r i n g  insurance.  I n  t h e  c a s e  of t h i s  l a t t e r  qroup, rhey 

a r e  w e i l  adv i sed  t o  a n a l y s e  t h e  n a t u r e  of r i s k s  and t n e  o p t i m s  ::. 

nanage than  b e f o r e  t h e y  c r e a t e  i n s u r e r s  and  s i o e  cken a part:cu;ar 

c e s i s n .  

The r e s u l t s  of t h i s  work have an important  i m p l i c a t i o n  f c r  :?e 

3 c t i o n  of IICA i n  t h e  hemisphere a s  w e l l  a s  f o r  many ins t : rucinns  

around t h e  world. For IICA it r e p r e s e n t s  t h e  ach ievanen t  of ar. 

,mders tand ing  of t h e  b e n e f i t s  and l i m i t a t i o n s  of i n s u r a n c e ,  ar.d +.ence 

i t  s t r e n q t h e n s  IICA's c a p a c i t y  t o  s e r v e  t h e  c o u n t r i e s .  For ?he 

institutions around t h e  world i t  prov ides  m p o r t a n t  i n f o m a t i o r ,  

which ought t o  be k e p t  i n  mind f o r  t h e  des ign  and i m p l a n e n t a t ~ o n  of 

c rop  c r e d i t  i n s u r a n c e  p r o q r m s .  

The P r o j e c t  has  b e n e f i t e d  f r a n  t h e  exper ience  of Panana, 3 o l i v i a  

an5 Ecuador. The resea rch  a l s o  produced impor tan t  conc lus ions  f r a ,  

a n  e v a l u a t i o n  of o t h e r  i n s u r a n c e  p r c q r m s  f o r  .hick b a s l z  

informat ion was a v a i l a b l e ,  i n c l u d i n g  B r a z i i ,  Costa Rica ,  I s r a e l ,  

.iapar., Mexico and t h e  United S t a t e s .  Very v a l u a b l e  i?.formar:cr 

3bov.t t h i s  and o t h e r  programs, a s  v e l l  a s  t n e o r e t i c a l  i s s u e s  1:. 

3 y i i c u l t u r a l  r i s k  manaqenent, were p r e s e n t e d  a t  t h e  Conference Lei? 

3 -  San J o s e ,  Costa Rica i n  February 1982, which was orzanlzed bi. 

r r r a  15 coopera t ion  with t h e  I n t e r f i a t i o n a l  Food Pol:c). Resear-: 



k s t i t u t e  (IPPRI) of Washington D.C. These papers w i l l  be published 

i n  a  book e n t i t l e d  "Agr icul tura l  Risks and Insurance8 Issues and 

Po l i c i e s"  e d i t e d  by Peter  B.R. Hazell, Carlos Paiareda and ALberto 

ValdBs. A Spanish vers ion  of t h i s  book is a l s o  fo r thcming ,  

co-edited by ~ B c t o r  Guerrero. 

I I C A  is g r a t e f u l  t o  t h e  insurance i n s t i t u t i o n s  which 

p a r t i c i p a t e d  i n  t h e  Projec t ,  t o  t h e i r  chief  executive a f f i c e r s  and 

to  a l l  the techn ica l  and a & i n i s t r a t i v e  s t a f f ,  who made 3 

s i g n i f i c a n t  cont r ibut ion  t o  t h e  Project .  Of p a r t i c u l a r  note a r e  the 

I n s t i t u t o  de Seguro Agropecuario (ISA) of Panma and its General 

Direc tor ,  Virg in ia  B. de Velhsquez~ Aseguradora Boliviana 

Agrcpecuaria (ASBA) and its Manager J a v i e r  Ayor-I and Cmpaiiia 

Nacional de Segwos Agropecuarios (CONASA) of Ecuador and its 

Generzl Manager John Campuzano. A nunber of o ther  i n s t i t u t i a s  

a s s i s t e d  t h e  P ro jec t ' s  t r a i n i n g  a c t i v i t i e s ,  including the  

Aseguradora Nacional ~ g r 1 c o l a  y Ganadera (AKAGSA), Mexicot t h e  

Federal  Crop Insurance Corporation, United S t a t e s ,  and t h e  

Cooperativa de Seguros de Vida and Paw Insurance of Fuerto Rico. 

Tne goverments  and i n s t i t u t i o n s  which contr ibuted th?osgh a 

l o c a i  f i n a n c i a l  counterpar t  were t h e  G w e m e n t  of Pacanz, t h e  

Centra l  Bank of Ecuador and t h e  Executive S e c r e t a r i a t  of Public Law 

460 i n  Bolivia.  Their  support made it poss ib le  f o r  the  country 

proqrams t o  operate. 

Very valuable  was t h e  support given t o  t h e  Projec t  by AID, 

e s p e c i a l l y  by A l b e r t  L. B r m ,  Chief Rural Developnent Office,  LAC 

z-d h;. ??"'elecn ?".-.'..-ice f o r  hi5 terhntral cnn t r ibu t ions  and advice and 

h e l p  i n  organizing t h e  t r a i n i n g  f o r  p r o j e c t  and insurance 

i n s t i t c t i o n s  personnel. 



I. BACKGROUM) ID THE AGRIWL!WRAL CROP -IT INSURANCE PRDJECT 



I. BACKGROUND R) 'RIE AGRICULTURAL CROP CREDIT INSURANCE PROJECT 

A. In t roduct ion  

Production r i s k s  i n  a g r i c u l t u r e  have long been recognized a s  one 

of t h e  most i n t r a c t a b l e  problems of a g r i c u l t ~ r a l  development. Flood, 

droughts, f r o s t s  and uncontro l lable  p e s t s  have been. and continue t o  

be, t h e  s i n g l e  most d i f f i c u l t  problem, both f c r  a f fec ted  producers 

and f o r  t h e  e n t i r e  a g r i c u l t u r a l  s e c t o r  a s  a  whole. A t  t h e  ind i -  

v idual  l e v e l ,  uncontro l lable  n a t u r a l  phenomena can wipe o u t  years  of 

a  producers'  investment, a t  t h e  s e c t o r a l  l eve l ,  it can and £re- 

quent ly  does wreak havoc with pub l i c  f inances  hy forc ing food imports 

when t a x  revenues are reduced. by compelling government t o  i n s t i t u t e  

d i s a s t e r  r e l i e f  programs and by reducing, and i n  some cases 

des t roying,  t h e  capaci ty  of t h e  a g r i c u l t u r a l  c r e d i t  system t o  

recover its loans from producers. 

Production d i s a s t e r s  i n  developing coun t r i e s  poise  p a r t i c u l a r l y  

severe  problems f o r  seve ra l  reasons, F i r s t ,  many a r e  q u i t e  small i n  

geographical a rea ,  o r  production i s  concentrated i n  a  small a rea ,  

thus  a s i n g l e  phenomena (e.g. hurricane o r  drought) w i l l  a f f e c t  t h e  

e n t i r e  a g r i c u l t u r a l  sector. Second, many developing coun t r i e s  a r e  

major a g r i c u l t u r a l  expor te r s  and t h e  whole economy is a f fec ted  by 

n a t u r a l  d i s a s t e r s .  Third, as a general  ru le ,  c a p i t a l  markets, 

e s p e c i a l l y  f o r  t h e  a g r i c u l t u r a l  s e c t o r ,  a r e  l e s s  developed and a r e  

less a b l e  t o  bear  a  major l o s s e s  i n  a g r i c u l t u r e  without a subsequent 

reduct ion  i n  lending volumes. F inal ly .  most a g r i c u l t u r a l  enter -  

p r i s e s  tend t o  be very t h i n l y  c a p i t a l i z e d  and thus ,  l e s s  a b l e  t o  

bear  t h e  nas ty  shock of a na tu ra l  d i s a s t e r  without decap i t a l i za t ion .  

I n  almost every o t h e r  f i e l d  of economic a c t i v i t y ,  insurance i s  

rou t ine ly  used t o  a f f e c t  intertemporal  c a p i t a l  t r ans fe r s .  In t h e  

modem s e c t o r ,  almost no productive investment i s  made without 

insurance. In f a c t ,  many productive investments a r e  contingent upon 

t h e  a v a i l a b i l i t y  of various forms of insurance. In i ts  essence, 

insurance is surp r i s ing ly  uncomplicatedo it s i lbs t i tu te s  a  regular  



premium f o r  losses  of e s s e n t i a l l y  unknown frequency and sever i ty .  

This r i s k  t r a n s f e r  is a v e q  s t ra ight forward  management device from 

t h e  p o i n t  of view of t h e  insured. For a given sum he i s  re l i eved  

from l o s s e s  of a s t a t e d  amount. The c a l c u l a t i o n  of t h e  i n s u r e r  is 

somewhat more complexr i n  exchange f o r  a given sum he is l i a b l e  t o  

pay a l a r g e  indemnity f o r  which he has c rea ted  a reserve and has 

accepted  a spread of r i s k s  t h a t  w i l l  no t  s u f f e r  losses  a t  t h e  same 

t ime.  Thus, t h e  insured  is f r e e d  of t h e  r i s k  t h a t  an unforseen 

event  may i n t e r r u p t  t h e  planned developtent  of t h i s  a c t i v i t i e s  by 

t r a n s f e r l n g  some of h i s  r i s k s  t o  h i s  insurers .  

The uncontro l lable  vagar ies  of na ture  and t h e  pervasiveness of 

insurance  i n  modern l i f e  q u i t e  n a t u r a l l y  suggested t h a t  insurance 

Could be u s e f u l  i n  managing a g r i c u l t u r a l  r i s k s .  The idea  of using 

insurance  t o  l e v e l  t h e  producers'  income f l u c t u a t i o n s  i s  hardly new. 

I n  t h e  f i r s t  ha l f  of t h e  n in teenth  century, " l imited r i s k "  insurance 

covers  were o f fe red  i n  a t  l e a s t  t h r e e  German s t a t e s  t o  p r o t e c t  

farmers from h a i l  damage. Livestock insurance emerged, again i n  

Germany, i n  the  l a s t  ha l f  of t h e  n in teenth  century. In  t h e  

twent ie th  century,  most European countr ies ,  United S t a t e s ,  Canada, 

I s r a e l ,  and Japan among o t h e r s  have developed a g r i c u l t u r a l  insurance 

schemes, usual ly  pub l i c  "a l l - r i sk"  insure r s .  Several  developing 

w u n t r i e s  including Mexico, Costa Rica, and Braz i l ,  have experi-  

mented with and t o  some e x t e n t  i n s t i t u t i o n a l i z e d  agricultural insur-  

ance. A s p e c i a l  case,  Puerto Rico. began a co f fee  insurance program 

and grew gradually t o  i n s u r e  numerous crops on an "a l l - r i sk '  bas is .  

These insurerq  have been state-okned and genera l ly  subsidized 

f o r  a t  l e a s t  p a r t  of t h e  adminis t ra t ive  and/or indemnity cos ts .  

P r i v a t e  s e c t o r  involment, excepting h a i l  insurance i n  United S t a t e s ,  

Canada, and some European countr ies ,  has been confined t o  s p e c i f i c  



(or limited) risk and has not developed a large market. Several 

small livestock insurers also operate in United States and some 
1/ livestock insurance is sold in Europe.- 

B. The Temper of the Times 

The available information at =he outset of the feasibility study 

for the current project in 1976/77, seemed to indicate that agri- 

cultural insurance had emerged as agriculture made the transition 

fraa a basically subsistence oriented peasant economy to a commer- 

cial market oriented production system. Host of the developed 

countries, as well as several developing countries with sophisti- 

cated agricultural sectors (e.g. Hexico), had established agri- 

cultural insurance programs. In one case, Japan. insurance appeared 

to have been a major factor in developing self-sufficiency in a 

critical staple grain, rice. The then available information cited 

several important reasons for establishing agricultural insurance 

programs. Among the most frequently advanced reasons were, 

- Stabilization of farm incomes through indemnity payments in 

bad years. 

- Stabilization and improvement of agricultural lenders'portfolio 
by enabling producers to repay loans despite losses, thus pre- 

-venting decapitalization. 

- Encouraging new lending to agriculture by reducing the riski- 
ness of lending and producing higher recovery rates through 

insurance indemnities. 



- Encouraging technology adoption and innovation i n  production. 

Farmers, it was argued, f r equen t ly  a r e  r e l u c t a n t  t o  adopt new 

technology because of unce r t a in ty  and t h e  r i s k  t h a t  they w i l l  

expose s u b s t a n t i a l  ( u s u a l l y  borrowed) resoprces t o  l o s s e s  

a r i s i n g  f r a n  n a t u r a l  hazards. They thus  opt f o r  a kncun sub- 

optimal technolocjy i n  t h e  absence of insurance. 

- Reducing t h e  need t o  mount ad  hoc d i s a s t e r  r e l i e f  p r o g r m s  by 

s u b s t i t u t i n g  a known l i a b i l i t y  which can be reserved aga ins t  

f o r  a p o l i t i c a l l y  s e n s i t i v e ,  s ane t ines  chao t i c  process of 

t r y i n g  t o  decide who g e t s  pa id  and how much without any 

o r d e r l y  means of measuring t h e  magnitude of lo s ses  a c t u a l l y  
2 /  suffered.- 

While t h e r e  had been nunerous c a l l  f r a n  t h e  developing coun t r i e s ,  

e s p e c i a l l y  i n  Lat in  America, f o r  a g r i c u l t u r a l  insurance and s m e  

Mexican sponsored conferences and t echn ica l  missions i n  t h e  1960. it 

was no t  u n t i l  t h e  mid-1970's t h a t  a consensus began t o  m e r g e  t h a t  

a g r i c u l t u r a l  insurance was not only a n ice  idea ,  but could a l s o  be 

made t o  work i n  developing count r ies .  A t  FAO, P. K. Ray (1383) 

continued h i s  work. I n  Geneva, UNCTAD', Louis Boul (1975) and h i s  

a s s o c i a t e s  explored t h e  development p o t e n t i a l  of a g r i c u l t u r a l  

insurance. Several  people wi th in  World Bank a l s o  s tud ied  the  
3/ f e a s i b i l i t y  of a g r i c u l t u r a l  insurance-- t USAID published seve ra l  

docunents pro- duced by i ts  s t a f f  and con t rac t  wp loyees ,  Maurice 
4 / (1977)- . Academics a l s o  took a l imi ted  i n t e r e s t  i n  t h e  p o t e n t i a l  

of a g r i c u l t u r a l  insurance  a s  a developnent tool. The t enor  cf t h i s  

work was q u i t e  o p t i m i s t i c  and i n  general  p resmed  t h a t  t h e  problens 

of a g r i c u l t u r a l  insurance were l a r g e l y  t echn ica l  i n  nature. 



In add i t ion  t o  t h e s e  works, s e v e r a l  f i e l d  s t u d i e s  on t h e  e f f e c t  

of r i s k  upon fanners  dec is ionf laking  were c a r r i e d  out. Tqe n o s t  

i n p o r t a n t  of t h e s e  was t h e  Csqueza Projec t  ( o r  Proyecto de Desa- 

r r o l l o  d e l  Or ien te  de Cundinamarca, t o  use t h e  full Spanish t i t l e ) .  

This  p r o j e c t ,  conducted by t h e  Colanbian governnent with a s s i s t a z c e  

f r m  Canada's IDRC, contained a quasi-insurance s c h a e  f o r  outpzt  

sha r ing  between t h e  schane and p a r t i c i p a t i n g  maize producers who 

would use an improved technology package i n  , r e t u r n  f o r  t h e  p r o j e c t  

a s s m i n g  t h e  production r i sk .  Fann incanes r o s e  markedly mong 

p a r t i c i p a t i n g  farmers. There were s t r o n g  ind ica t ions  t h a t  t h e  
5 

ranoval  of production r i s k s  acce le ra t ed  tech?ology adaption. 

'n 'hile t h i s  b r i e f  s e c t i o n  i s  by no means a  canple te  b ib l io-  

g raph ica l  review of t h e  work c a r r i e d  out  i n  t h e  1960's and 1970's or. 
6/ a g r i c u l t u r a l  i n s u r a n c e  , it would be f a i r  t o  say  t h a t  by the  

middle of t h e  decade of t h e  1970's a  consensus was developin: i n  

i n t e r n a t i o n a l  organiza t ions  and t h e  scho la r ly  camaunity t h a t  sane 

form of a g r i c u l t u r a l ,  o r  crop, insurance would be bene f i c i a l .  

S e l d n  was heard a  d i s s e n t i n g '  o r  a c a u t i o d '  voice. -is 

consensus, it should be noted was based p r imar i ly  upon l o g i c a l ,  

e c o n a i c ,  and sanetimes m o t i o n a l  argunents. There was r e l a t i v e l y  

l i t t l e  empir ica l  s tudy of t h e  few opera t ing  i n s u r e r s  and none on the  

i n s u r e r s  which then e x i s t e d  i n  Lat in  knerica (Mexico, Puerto E c o .  

and Costa Xica). 

Alaost everyone who touched t h e  i s s u e  of a g r i c u l t u r a l  insurance 

admit ted t h a t  it was both canplex and h ighly  r isky.  There was 

cons iderable  s c e p t i c i m  about  t r a n s f e r i n g  t h e  insurance technology 

developed i n  t h e  U.S. and Europe, and sane confusion a s  t o  how t o  

proceed t o  develop a s i t u a t i o n - s p e c i f i c  insurance technology i n  t h e  
3 :  ..LA _= - I _ _  __->:L: __-  -I__.. :. ' ,,,,,, ,, ,,,, ,,,,,,,,,.., ,..,, ,L5.a,, in i z s t  of the d a v e l ~ p i , , ~  -xX. 



Especia l ly  troublesome was t h e  l a c k  of  usable  da ta  t o  determine 

d isaggregate  y i e l d  v a r i a t i o n s ,  inadequate c l imatologica l  da ta ,  and 

extreme v a r i a b i l i t y  of y i e l d s  due t o  microclimates, technology, 

c u l t u r a l  p r a c t i c e s  and s o i l s .  F ina l ly ,  t h e r e  w a s  concern about 

developing an adequate premium c a l c u l a t i o n  methcdology. 

If t h e  t echn ica l  a spec t s  were troublesome, they  were thought to  

be t r a c t a b l e  and apparent ly  sub jec t  t o  s o l u t i o n  over time. The 

ca tas t roph ic  na ture  of a g r i c u l t u r a l  r i s k  made a g r i c u l t u r a l  insurance 

unl ike  any o t h e r  c l a s s  of insurance. Everyone l o s t  a t  once. Pre- 

quent ly  over a wide a r e a  and occas ional ly  wi th in  a given country, 

a l l  a g r i c u l t u r a l  producers w e r e  a f fec ted  by t h e  same phenomena (i.e. 

hurr icanes  and drought) .  Most writers held  t h a t  some form of  a 

mul t ina t ional  pool  o r  a p u b l i c  s e c t o r  reinsurance f a c i l i t y  was 

needed t o  provide f o r  a n  adequate d i spe r s ion  of r i s k  (Maurice and 

Boul f o r  example)'. I t  was assumed t h a t  t h i s  pooling of na t ional  

r i s k s  w u l d  provide an adequate .spreadw t o  permit t h e  pool t o  

survive  over time. L i t t l e  thought was given t o  phenomena t h a t  

a f f e c t e d  very l a r g e  a reas .  

While t h e r e  was some disagreement over  t h e  s p e c i f i c  way t h a t  t h e  

i n s u r e r s  would opera te  and t h e  type  of coverage (crop o r  crop 

c r e d i t )  they  would o f f e r ,  t h e r e  was, i n  r e t r o s p e c t ,  a su rp r i s ing  

unanimity of t h e  underlying assumptions about t h e  broad o u t l i n e s  of 

how t h e  programs should be s t r u c t u r e d  and financed. Prom t h e  

pe r spec t ive  of 1984, a f t e r  f i v e  years  of f i e l d  experience, it is 

remarkable how c e r t a i n  f a c t o r s  were given importance and o the r  

t o t a l l y  neglected. And, rrore importantly f o r  present  purposes, it 

*The former reversed h i s  opinion on t h i s  mat ter ,  has w e  s h a l l  s e e  
below. 



should be noted t h a t  an in t e l l ec tua l  theory of the l a t e  1970's t o  a 

subs tan t ia l  degree structured the  operational program of the  1980's. 

A t r u e  unity of theory and practice,  f o r  be t t e r  o r  worse, as we 

s h a l l  see. 

Perhaps it is not going too f a r  a f i e ld  t o  suggest t h a t  the near 

unanimity arose from a s t r u c t u r a l i s t  view of the economic w r l d ,  

while the  neglect of fac tors  t o  prove c r i t i c a l l y  important was due 

t o  an absence of neowrthodox economic analysis. A s  projects r e f l ec t  

t h e  be l i e f s  and the  "operational code" of the  people and organiza- 

t i ons  t h a t  develop and implement them, it seems essent ia l  t o  expli- 

ca t e  the reasoning t h a t  underlay the idea and the practice of 

attempting t o  use agr icu l tura l  insurance fo r  development purposes i f  

w e  a r e  t o  understand how the subsequent project  fared i n  the  vicis-  

situdinous world of developing countries. 

Different kinds of economics define problems different ly ,  pre- 

sc r ibe  d i f fe ren t  pol ic ies ,  and sometimes, pursue d i f fe ren t  policy 

goals. 

A s t r u c t u r a l i s t  view of the development process, despite very 

substant ia l  differences among member of the school, tend t o  follow 

the  reasoning of wri ters  such as ,  Ragnar Nurske, Raul Prebisch, 

G u n n a r  Myrdal, W. Arthur Lewis and A. 0.  Hirschman. The world of 

t h e  s t r u c t u r a l i s t s  tend t o  be inhabited by obstacles, bottlenecks, 

and constraints.  A major problem of development fo r  the L e s s  

Developed Countries (LDC's) is a lack of f l ex ib i l i t y .  Change is 

d i f f i c u l t ,  resources get stuck and entrepreneurship i s  generally 

lacking, especially i n  non-traditional f ie lds .  A s  a general rule,  

the s t a t e  i s  zecpired t c  tzka 2- 2 s t i v i z t .  iz~e?:~z%i=~is~ L?? 



frequently an entrepreneurial  role.  There is a lso  the unspoken 

assumption t h a t  with development, the LDC's w i l l  acquire in s t i t u -  

t i o n a l  and f inancial  s t ructures  similar t o  those of the more 

advanced countries (MAC'S). Administrative elites i n  government 

have t h e  prime responsibil i ty of creating of creating Hirschmanian 

"linkages" through project  and sec tora l  planning and 'reform mon- 

gering". Kcen t h i s  process required bringing i n  outside ta len t  and 

development a id ,  it is usually i n  the form of specif ic  project 

ass is tance coupled with surveillance. The s t ruc tu ra l i s t s  are  

generally suspicious of the  pr ice  mechanism, arguing t h a t  i s  rela- 

t i ve ly  inf lex ib le  and requires a qui te  large pr ice  change t o  achieve 

small adjustment. A corollary of t h i s  argument was the s t a t e  needed 

t o  intenrene t o  s e t  the pr ices  of cer ta in  key inputs (including 

finances) and some commodities (frequently foodstuffs). 

Specif ical ly  i n  the  agr icu l tura l  sector,  producers, especially 

small and medium sized ones, tend t o  lack the a t t i tudes ,  the entre- 

preneurial  sicil ls ,  and the know-how t o  move from a t rad i t iona l  t o  a 

more modern farming practice.  The problem is part icular ly  acute i n  

the  area of agr icu l tura l  finance, where a vicious self-reinforcing 

c i r c l e  of archaic production pract ices  coupled with low levels  of 

cap i ta l iza t ion  i n  a d i sas te r  prone industry, disqualify the producer 

from borrowing t o  modernize h i s  operation. S ta te  o r  state-guaranteed 

lending usually a t  subsidized i n t e r e s t  r a t e s  is - the policy solution 

most frequently advanced t o  overcome t h i s  problem. In the 1960's 

and 1970's some form of insurance was increasingly advocated t o  

pro tec t  farmers (and consequently lenders1 against decapitalization. 

Again, the  arqument was not only the s t a t e  should o f f e r  insurance 

but a l s o  needed subsidize it t o  f a c i l i t a t e  its adoption as  well a s  

manage t'ne insurer,  a s  izhe pr ivate  seccor wouici not i n i t i a t e  

agr icu l tura l  insurance. 



The s t r u c t u r a l i s t  took a r a t h e r  benign and t o  s a e  ex ten t  naive view 

of t h e  s t a t e ' s  capac i ty  f o r  e f f i cac ious  in tervent ion .  The 

overlooked ( o r a t  least genera l ly  d i d  not  renark upon) t h e  f a c t  t h a t  

s t a t e  i n s t i t u t i o n s  a r e  f r equen t ly  i n e f f i c i e n t ,  i nep t ,  corrupt ,  and 

more responsive t o  p o l i t i c a l  pressures  than t o  econanic r a t i o n a l i t y .  

Thus, it may be s a i d  t h a t  t h e  shared a s s m p t i o n  upon which t h e  

crop c r e d i t  insurance p r o j e c t  was based, were an a c t i v i s t  goverrrnent 

pursuing i n t e r v e n t i o n i s t  econanics. The goals  of t h i s  p o l i c y  were 

i n s t i t u t i o n  bui ld ing,  technology t r a n s f e r  (o r  technology modifi- 

c a t i o n )  t o  he lp  modernize t h e  m a l l  farm a g r i c u l t u r a l  sec tor .  The 

method of reaching t h e  small  farmer 'stuck i n  t h e  mud. was through 

p r o j e c t  planning and f i n a n c i a l  and t echn ica l  a s s i s t a n c e  coupled with 

p r o j e c t  management and survei l lance .  These shared assunptions were 

never c l e a r l y  enunciated a s  such, however, i n  r e t rospec t  is c l e a r  

t h a t  t h e y  s t r u c t u r e d  t h e  approach t o  t h e  problen of na tu ra l  r i s k  

managenent i n  a g r i c u l t u r a l  production. Sane were i n  f a c t  part of 

t h e  USAID mandate--to work wi th  m a l l  fanners  and t o  a s s i s t  i n  

i n s t i t u t i o n a l  building1 o the r s  were p a r t  of USAID's modus 

operandi--to work with governnents by o f f e r i n g  p ro jec t  a i d  and 

t e c h n i c a l  ass is tance .  F ina l ly ,  t h e  l i t e r a t u r e  of the  period shovs a 

consensus developing on t h e  nature  of t h e  problems t h a t  t h e  s e c t o r  

confronted and t h e  method t o  a t t a c k  those problms--gaverwents 

in te rven ing  a c t i v e l y  i n  broad s e c t o r s  of t h e  econmy t o  achieve c o t  
9/ only econanic growth but  a l s o  d i s t r i b u t i v e . j u s t i c e . -  

C. The Pro jec t  Paperr Analysis,  Impleuentation Plan, and 

Recamnendations 

In  t h e  preceding s e c t i o n  we sunmarized t h e  then cur ren t  debate 
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which w a s  viewed a s  t h e  most l i k e l y  t o  succeed. In this sec t ion  w e  

s h a l l  focus  upon t h e  Pro jec t  Paper i t s e l f ,  i n  order  t o  e l u c i d a t e  t h e  

arguments set f o r t h  and t h e  reasoning used t o  j u s t i f y  t h e  crop 

credit insurance p r o j e c t .  This  d iscuss ion w i l l  a l s o  shed very 

considerable l i g h t  upon t h e  subsequent organiza t ion  and opera t ion  of 

t h e  p r o j e c t  as it developed wi th in  t h e  Interamerican I n s t i t u t e  of 

Agr icu l tu ra l  Sciences (IICA).. 

The key s e c t i o n  of t h e  P r o j e c t  Paper (PP) i s  t h e  a n a l y t i c a l  

chapter  which cover t h e  t echn ica l ,  f i n a n c i a l ,  s o c i a l ,  economic and 

i n s t i t u t i o n a l  v i a b i l i t y  of t h e  p ro jec t .  This  sec t ion  a lone  covers  

60 of t h e  86 pages of t h e  PP and r e f l e c t s  seve ra l  man-years of 

prel iminary work both i n  Washincjton and i n  t h e  f i e l d .  

The t e c h n i c a l  and f i n a n c i a l  ana lys i s  sec t ions ,  s u b t i t l e d  

.reaching small  farmers" argued t h a t  c rop  c r e d i t  insurance ( t h a t  is, 

insurance which p r o t e c t s  t h e  d i r e c t  iavestment i n  c rop  production) 

would p r o t e c t  both l ecders  and farmer borrowers. The l a t t e r ' s  

behavior would change under insurance. The small  and poor fanner 

would be w i l l i n g  t o  sow new crops  o r  use new technology i f  he were 

protec ted  a g a i n s t  loss .  The insurance was conceived of a s  a 

surrogate  c o l l a t e r a l  'which would he lp  t h e  farmer become -credi t -  

worthy" without having t o  take  production r i s k s  t h a t  could leave bin 

both indebted and without  sustenance f o r  h i s  family i n  case  of a 

crop f a i l u r e .  The insurance i n s t i t u t i o n ,  it was argued, was capable 

of helping t o  reduce loan  delinquency due t o  dishonesty through t h e  

'The name was l a t e r  changed t o  t h e  Interamerican I n s t i t u t e  f o r  
Cooperation on Agriculture,  t h e  acronym remained unchanged. 



inspect ion  funct ion  t o  v e r i f y  t h a t  t h e  crop d i d  indeed f a i l  t o  a  

degree t h a t  prevents  repayment. The %on-serious farmers' a r e  

;e l iminated  gradual ly  and lenders  a r e  l e f t  with a cleansed p o r t f o l i o  

of honest progress ive  farmers u t i l i z i n g  scarce  loan c a p i t a l  i n  a  

near optimal manner. 

The c o s t  of f inancing t h e  a g r i c u l t u r a l  insurance system was 

tbased cpon t h e  assumption t h a t  governnents could t r a n s f e r  t h e  sub- 

s i d y  on c r e d i t  i n p u t s  and extens ion s e r v i c e s  t o  t h e  insurance pro- 

gram. Addit ional  revenues would be a v a i l a b l e  from enhanced loan 

m l l e c t i o n s ,  and consequential ly less frequent  r e c a p i t a l i z a t i o n s  of 

lending i n s t i t u t i o n s .  F inal ly ,  general  revenues would have t o  bear  

any und i s t r ibu ted  cos ts .  

A s t r o n g  argument was presented t h a t  t h e  add i t iona l  investment 

-if any-could be j u s t i f i e d  by t h e  f a c t  t h a t  insurance could be used 

tro "lever" p r i v a t e  s e c t o r  lending f o r  production. Insurance would 

&provide t h e  p ro tec t ion  t h a t  p r i v a t e  s e c t o r  lenders  required to 

sextend inc reas ing  loan volumes t o  ag r i cu l tu re .  

Reinsurance from t h e  connerc ia l  market was discounted fmm t h e  

outset a s  it was recognized t h a t  t h e  r e insure r  would be exposed t o  a  

' - soc ia l  hazard". In  i t s  p lace  a pool of na t iona l  governmental 

i n s u r e r s  would o f f e r  reinsurance.  This  pool ,  denormnated ALARA 

(Asociaci611 Latinoamericana de Reasequos  Agr icolas) ,  would sradu- 

ally b u i l d  a l o s s  ad jus t ing  systems s u f f i c i e n t l y  s t r o n g  t o  a t t r a c t  

coamercial reinsurers . '  

'This " soc ia l  hazard' was never discussed b u t  from t h e  context  it is 
clear t h a t  t h e  committee r e a l i z e d  t h a t  one o r  more governments might 
d e c a p i t a i i z e  t h e  fund that  backed AT-. This argument was never 
app l i ed  t o  t h e  proposed pub l i c  s e c t o r  insu re r s ,  and, this turned out  
to be a c r i t i c a l  f ac to r .  



The s t r a t e g y  p u t  forward f o r  c r e a t i n g  this new development 

l inkage was a c a r e f u l l y  weighed, incremental 15  year  p lan  t h a t  

o f fe red  s e v e r a l  'go-no-go" p o i n t s  a t  which r e s u l t s  t o  date were 

measured. The f i r s t  of three s t a g e s  was t o  e s t a b l i s h  t:uee p i l o t  

p r o j e c t s  and develop them t o  t h e  "take-off point', a s  wel l  a s  t o  

p lan  ALARA. These goa l s  were emkcdied i n  t h e  present  grant .  Sub- 

sequent s t a g e s  of f i v e  yea r s  each were t o  expand t h e  number of pro- 

grams, 'graduate' e x i s t i n g  programs and t o  fund and 'gradcatem ALARA. 

As envisioned,  t h e  insurance cover would be " a l l  r i s k "  (except  

moral hazard) ,  marketed through lending i n s t i t u t i o n s  with t h e  

lending i n s t i t u t i o n s  rece iv ing t h e  indemnity payment. l'he insurance 

would be ob l iga to ry  f o r  a l l  borrowers who meet t h e  bas ic  condi t ions  

of e l i g i b i l i t y  set by t h e  insure r .  

Insurance involves  two cos ts .  The adminis t ra t ive  c o s t s  t o  be 

p a i d  by AID were est imated ( a s  it turned o u t  with reasonable 

accuracy) a t  s l i g h t l y  over $2 mi l l ion  f o r  f o u r  years. Tbe contin-  

gent o r  l o s s  c o s t  to  be borne by the host  governments were assumed 

t o  be c o s t s  a l ready borne a s  t h e  "government has  t o  replace l o s s e s  

f r a n  pub l i c  banks anyway". Additional t echn ica l  a s s i s t ance  c o s t s  of 

about $2 m i l l i o n  were a l s o  funded by AID. Both of these  c o s t s  would 

be absorbed by t h e  hos t  government a t  t h e  end of t h e  p i l o t  s tage .  

The s o c i a l  a n a l y s i s  s e c t i o n  c i t e d  three groups a s  p r o j e c t  bene- 

f i c i a r i e s  of  t h e  program, 1,500 highland Bolivian farmers, 1,000 

Ecuadorian farmers on both t h e  coas t  and i n  t h e  mountains. and 1,000 

farmers on Panama's a g r i c u l t u r a l  f r o n t i e r .  These groups were viewed 

as encompassing t h e  range of l i v i n g  condi t ions  and c h a r a c t e r i s t i c s  

of t h e  t a r g e t  group. The t a r g e t  group, al though poor, was f a r  from 

t h e  "poorest of  t h e  poor", but  i n s t e a d  those farmers who 



possessed c e r t a i n  p r e r e q u i s i t e s ,  i n  t h i s  case  between two and t e n  

h e c t a r e s  of land of s u f f i c i e n t  q u a l i t y  t o  permit a move i n t o  t h e  

cash  econany through t e c h n i c a l  innovation and a switch t o  higher 

va lue  b u t  r i s k i e r  c rop options. Again, t h e  bas ic  arqunent was t ! a t  

insurance  which protec ted  farmers aga ins t  losses  by guaranteeing a 

minimun incane (which was i n  f a c t  zero  but with no bank debt)  would 

serve  a s  a l u b r i c a n t  f o r  both c r e d i t  and technology t o  m a l l  poor 

farmers with adequate land f o r  market production. 

The PP's econanic a n a l y s i s  s e c t i o n  argued t h a t  these  b e n e f i t s  

would be "subs tant ia l"  although very d i f f i c u l t  t o  quant i fy ,  a s  they 

were as soc ia ted  with c r e d i t  which made poss ib le  t h e  adcption of 

modern technology, which i n  t u r n  produced t h e  higher yields.  As 

t h e r e  was no empirical  d a t a  f r a n  which t o  work, it was impossible t o  

analyse an e x i s t i n g  program (e.g. Mexico). Ins tead  a l i n e a r  pro- 

gramming model developed by Robert M. House f c r  m a l l  f a m e r s  i n  

Guatenala 's  highlands, was reworked by Robert 3.. Nathan Associates 

t o  es t ima te  t h e  farmers'  incane s t r e m  over t i n e  under various 

assumptions a s  t o  t h e  loosening of the  r i s k  cons t ra in t  by insur-  
10 

ance. House (1975) . The guarded conclusion was t h a t  crop 

c r e d i t  insurance ' s  p o t e n t i a l  b e n e f i t s  w e r e  e c o n a i c a l l y  q u i t e  high, 

i f  t h e y  could be r e a l i z e d  withir? t h e  e x i s t i n g  and known 

i n s t i t u t i o n a l  cons t ra in t s .  A f u r t h e r  caveat  was t h a t  it was 

p o s s i b l e  t h a t  t h e  b e n e f i t s  could only be rea l i zed  a t  unacceptably 

high s o c i a l  cos ts .  Likewise t i g h t  c r e d i t  p o l i c i e s  could obviate 

p a r t  o r  a l l  of t h e  benef i t s .  With t h e  s u b s t a n t i a i  benef i t s  s h m  by 

t h e  model and with t h e s e  r e se rva t ions  i n  mind, a m a l l  s c a l e  

experiment t o  develop f u r t h e r  da ta  and ana lys i s  and t o  test 

opera t ional  and i n s t i t u t i o n a l  arrangements appeared .eminently 

jus t i f i ed" .  It was c l e a r l y  a ca lcu la ted  r i s k  whose p o t e n t i a l  r e t u r n  

outweighed t h e  d i f f i c u l t i e s  i n  r e a l i z i n g  it. 



These analyses l ed  the  project  conmittee t o  recomnend t o  A I D  the  

funding of a four  year p i l o t  project .  The recornendation however 

was tempered with a considerable amount of realism, a r i s ing  from the 

long experience of the conanittee with A I D  project  work. While crop 

c red i t  insurance appeared a promising mechanism,, the co-ttee was 

keenly aware t h a t  the exis t ing agricul tural  services upon which the 

insurance depended, the lack of data f o r  r a t e  making, d i f f i cu l ty  of 

comprehension on the farmers' pa r t  and land tenure patterns,  among 

other problems, could sharply reduce benefi ts  and r a i se  costs  t o  

unsustainable levels.  Learning, t ra in ing  and c o m n i c a t i o n s  were 

viewed a s  e s sen t i a l  i f  these problems were t o  be overcore. The 

processes were structured within a cautious, experimental, carefully 

monitored project  of l imited duration which was designed t o  generate 

data and analysis which would i n  turn serve a s  the  basis f o r  future  

decision making. 

The choice of I I C A  t o  execute the project  was according t o  the 

PP based upon I I C A ' s  supervision by its member s t a t e s ,  i t s  extree t o  

Latin American governments, i ts large, well qual i f ied s t a f f  and the 

potent ia l  t o  i n s t i t u t iona l i ze  and manage complex and far-flung 

projects.  

To summarize, the  newly created insurers were t o  be public 

sector i n s t i t u t ions  serving a s  a linkage betveen the pcblic agri-  

cu l tu ra l  lending banks on the  one hand and .small farmers on the 

other. The mandatory insurance would serve a s  co l l a t e ra l  while the 

surveillance function of the  insurer  would vouchsafe the correct use 

of recommended technology. This system of guaranteeing the farmer 

t h a t  he couid pay h i s  ioan (but nor necessariiy feed nimseifi was 

thought t o  help modify h is  behavior and make him more disposed t o  

adopt more p r o d ~ c t i v e  technology and/or t o  modify h i s  cropping 

pattern.  I n i t i a l  administrative and technical assistance costs  of 



about $4 mill ion were borne by USAID. The lo s s  costs,  it was 

argued, were paid already i n  the  form of bank recapitalizations.  A t  

the  end of the  p i l o t  project  a l l  costs  were t o  be absorbed by the 

host governments and could be paid i n  large measure through a redis- 

t r ibu t ion  of exis t ing subsidies, especially those on rnputs and 

credi t .  The internat ional  r i sk  spread would be managed by AiARA, an 

intergovernmental pool t o  be funded by USAID a t  a l a t e r  stage of the 

15 year project.  I I C A  was chosen a s  the  implementing agency because 

of its strength i n  agr icu l tura l  discipl ines  and its structure  which 

f a c i l i t a t e d  access t o  host governments. 

Rom the  perspective of almost $5 mill ion (plus  s&stant ia l  

l oca l  counterpart funds) invested i n  40 man-years of work, of t r i a l  

and error ,  of research and learning, it is surprising how precient 

the c o d t t r n e n t  was. As we s h a l l  see, they ident i f ied the basic 

issues  a s  well a s  a great  many of the problems t h a t  the project 

would encounter, although they did not give suf f ic ien t  weight t o  

some and overemphasized others. Their assessment and subsequent 

recommendation of the  project  a s  highly experimental with the poten- 

t i a l  f o r  producing substant ia l  benefits  proved t o  be correct.  Their 

evaluation of the r iskiness  of the project  was a l s o  on target .  

Development work is always characterized by the "too l i t t l e .  

phenomena! too l i t t l e  time, too l i t t l~  trained personnel, too l i t t l e  

knowledge and too l i t t l e  money. Given the  knowledge available i n  

1977 on crop insurance, the  project  logical ly  appeared t o  be a 

reasonable and calculated r i s k  whose potent ia l  developzlental bene- 

f i t s  were a s  large a s  they were long-term and d i f f i c u l t  to realize.  

It was tine c i a s s i c  type of project  t h a t  A I D  has been v l i l l n a  t o  

undertake. 

On August 31, 1978, the  grant between 11- and USAID was signed 

and the  experiment was underway. 



End Notes 

'A b r i e f  h i s t o r y  i s  found i n  P. K. Ray, (1981). A very good 
thcuqn smewhat  dated survey of t h e  types of crop covers  of fered  
ar0ur.d t h e  world is  found i n  Crop Insurance, Types and P r o b l w s ,  
Municn Reinsurance (Miinchener R~ckvers ichesungs  Gese.llscnaft) 1373. 

' ~ p i c a l  of t h e  l i n e  of reasoning used t o  j u s t i f y  a q i c u l t u r a l  
insurance  i s  t h e  fol lowing passage taken f r a n  a desc r ip t ion  of =he 
p r o q r a  pcblished by t h e  Insurance Fund f o r  Sazural  Risks i n  Agri- 
c u l t u r e  Ltd. (INFRA) of I s r a e l .  S imi lar  a r g m e n t s  a r e  f0ur.d i n  
almost a l l  of t h e  i n s u r e r s '  d e s c r i p t i o n s  of t h e i r  pilrpose. This one 
i s  c i t e d  f o r  i t s  succinctness.  

"Fanners' crops a r e  s u b j e c t  t o  many n a t u r a l  hazards 
over which they  have no cont ro l .  A s  r e s u l t  of 
weother, t h e s e  crops a r e  t o t a l l y  o r  p a r t i a l l y  de- 
s t royed  even i n  good years. I n  many cases ,  t h e  
l o s s  of a c rop  r e s u l t s  i n  f i n a n c i a l  d i f f i c u l t i e s .  
When crop f a i l u r e s  o r  heavy l o s s e s  cane i n  a s e r i e s  
of years ,  f i n a n c i a l  d i s t r e s s  is genera l  f o r  those  
involved. 

Insurance i s  a device designed t o m e e t  t h e  problan 
of r i s k s  and t o  g ive  t h e  farmer a s o l i d  method of 
mznaginq h i s  r i sks .  The insurance spreads the  
l c s s e s  among many fanners  exposed t o  those r i s k s  
and over many regions and years. I t  enables t h e  
farmer t o  s u b s t i t u t e  payment of a r egu la r  annual 
prea iun  c o s t  f o r  i r r e g u l a r  and damaging losses .  

m e  fanner  has a major investment i n  h i s  crops. 
With modern camnercial methods of f a m i n g ,  c o s t s  
a r e  high. Host of t h e  fanners  a r e  borrowing money 
t o  i n v e s t  i n t o  each yea r ' s  crops. Loss of t h a t  
investment o f t en  means i n a b i l i t y  t o  repay t h e  l a n s .  
The insurance improves t h e  c r e d i t  p o s i t i o n  of t h e  
f a r n e r  a s  it s t ands  a s  a d d i t i o n a l  s e c u r i t y  and he 
uses it t o  pay off  h i s  loans  i n  case  of crop f a i l u r e .  

Insurance may a l s o  be looked upon a s  s t a b i l i z i n g  
farmezs' incane,  as it assu res  t h e i r  purchasing 
power every  year. 

I t  is  wrong t o  assune t h a t  insurance is  needed only 
..,.̂ _  ̂,-..--- --- z ---..-- L L..& -C , I L L . -  ,,,,,, ,,,,, ,,, ,.,,,,,.,, ,,, ,, x e - I  =here 
l o s s e s  a r e  infrequent .  It i s  not  t h e  frequency of 



t h e  loss t h a t  counts ,  but  t h e  aerount and t h e  impor- 
t ance  of t h e  mount  r isked.  Where losses  a r e  in f re -  
quent,  t h e  insurance coverage is des i rab le  because 
it makes t h e  premiun c o s t  low. Even i n  a r e a s  of low 
r i s k .  s p o t  l o s s e s  and widespread ca tas t rophes  do 
occur. 

The b e n e f i t s  of insurance extend beyond t h e  farmer, 
as a l s o  o t h e r s  a r e  dependent upon fann incme .  I f  
t h e  fanner can repay h i s  loan,  h i s  f i n a n c i a l  p m i -  
t i o n  i s  b e t t e r  and he can spend more money. A g r i -  
c u l t u r a l  i n c m e  is  a major f a c t o r  i n  t h e  na t iona l  
incane and any s t a b i l i z i n g  ins t runen t  a s  insurance 
has  its e f f e c t  on t h e  p rosper i ty  of t h e  country a s  
a whole. 

Crop ca tas t rophes  o f t e n  n e c e s s i t a t e  Govemnent 
g r a n t s ,  loans o r  o the r  forms of a s s i s t a n c e  t o  a f -  
f e c t e d  farmers. The insurance e l iminates  t h e  need 
f o r  such r e l i e f  measures, which p u t  an heavy burden 
on t h e  S t a t e ' s  budget." 

Insurance Fund f o r  Natural Risks i n  Agriculture Ltd. (INPIU), 
Descript ion,  Septenber 1977. Mimeo, Tel  Aviv, I s r a e l .  

3 ~ l i v e  B e l l ,  'Reducing t h e  Risk of Innovation on % a l l  F-st 
Experience with a P i l o t  Crop Cred i t  Insurance Schene i n  Northeast 
Bihas," World Bank, Ximeo, 19741 Vincent R. McDonald, .Crop and 
Livestock Insurance, An Aid t o  Small Farm Developnent,' World Bank, 
Uimeo, 1975, and Eernard Oury, (1970, see Bibliography). 

4 ~ a r l  Wilson. "A Preliminary Report on t h e  F e a s i b i l i t y  of Crop 
Insurance i n  t h e  Dminican Republic." Report prepared f o r  t h e  
Agency f o r  I n t e r n a t i o n a l  Developent ,  June 1976. 

Robert R. Nathan Associates,  Inc., .An Econanic Assesment of 
-Crop Insurance f o r  Small Pamers  i n  Latin America." Report prepared 
f o r  t h e  Agency f o r  I n t e r n a t i o n a l  Development, August 1977. 



S~&elopment Al t e rna t ives ,  Inc., S t r a t e g i e s  f o r  Small Farmer 
Developnentr An Bnp i r i ca l  Scudy of Rural Developent  P r q e c t s ,  
Vol.11. Report prepared by t h e  Agency f o r  International Developnent, 
May 1975. This r epor t  sunmarizes p r o j e c t  r e s u l t s .  

6 ~ d d i t i o n a l  bibl iography is  found i n  Paul R Crawford, (1977) 
MS and i n  World Bank, 'Agr icul tura l  Policy Note No. 5". Plimeo March 
25, 1983. Prepared by J. D. Von Pishcke. The research  sec t ion  of 
t h i s  r e p o r t  a l s o  conta ins  an  annotated bibliography. 

7~arnes Rounasset, "The Case Against Crop Insurance; Agri- 
c u l t u r a l  Development Council, May 1079 p ro tes t ed  vigorously t h a t  
insurance  was unnecessary and perhaps pernicious.  The a t t a c k  un- 
f o r t u n a t e l y  was f i r s t  published i n  an obscure journal ,  The Phi l ippine  
Review of Business and Econanics, March 1978. The a r t i c l e  may have 
been a  r ep ly  t o  Rounasset 's ADC Collegue, V. M. Dandekar, who pub- 
l i s h s E  a  favorabie  r e p o r t ,  Crop Insurance f o r  Developing C o w t r i e s ,  
ADCp Septanber 1977. Ores t  Koropecky, " Q s k  Skarlng, Att lcudes and 
I n s t i t u t i o n s  i n  t h e  Rural Sector ,  A Cr i t ique  of a  Case Against Crop 
Insurance i n  Developing Countr ies ,"  Robert R. Nathan Associates ,  
Inc . ,  September 1980, undertook t o  r e f u t e  Rounasset's arqmients. 
?he Ph i l ipp ine  government d e s p i t e  Xounasset's s p e c i f i c  a r q m e n t  
a s a i n s t  i n s u r i n s  caddv r i c e  oroceeded t o  i n s t i t u t e  a  scheme based on - - - - - 
i ts  P r o j e c t  F e a s i b i l i t y  Studyr The Phi l ippine  Agr icul tura l  
Insurance System, Land Bank of t h e  Phi l ippines ,  1976. 

* p a d  R. Crawford, - c i t .  I t  is enl ightening  t o  c i t e  f r au  
Crawford's conclusions t o  i l l u s t r a t e  t h e  arqunents f r equen t ly  used 
t o  argue a g a i n s t  a g r i c u l t u r a l  insurance a s  a  developnent tool .  

"In reviewing case  s t u d i e s  of c rop  insurance,  it be- 
canes apparent t h a t  t h e  problems faced by developing 
coun t r i e s  i n  ope ra t ing  crop  insurance programs s e r i -  
ous ly  l i m i t  t h e i r  p o s s i b i l i t y  of success. The lack  
of educat ion of t h e  farmer, small and fragnented land 
hc ld ings ,  vaguely def ined  tenure  p a t t e r n s ,  and t h e  
absence of land records  g r e a t l y  inc reases  both t h e  
c o s t s  and admin i s t r a t ive  d i f f i c u l t i e s  of a  crop insu r -  
ance program. The he terogenei ty  of a g r i c u l t u r e ,  i n  
terms of i n p u t  a v a i l a b i l i t y ,  c u l t i v a t i o n  p r a c t i c e s ,  
f a m  s i z e ,  production c o s t s ,  y i e lds ,  and l e v e l s  o r  
r i s k  inc reases  t h e  admin i s t r a t ive  c m p l e x i t y  of a 
c rop  insurance program and nakes it d i f f i c u l t  t o  
e l i c i t  farmer cooperation. The lack  of s o c i a l  and 
e c o n m i c  i n f r a s t r u c t u r e  makes operat ion of c rop  insu r -  
ance more d i f f i c u l t  and c o s t l y ,  a s  w e l l  a s  i n c m a s i n o  

t h e  r i s k  involved i n  extending insilrance t o  t h e  



fanner. A general  b i a s  ex i s t s  i n  crop insurance 
programs towards t h e  benef i t  of t h e  l a r g e r ,  more 
progress ive  farmer, and t h i s  b i a s  i s  exacerbated by 
t h e  re luc tance  of t h e  peasant  t o  p a r t i c i p a t e  i n  such 
proqrilios. This re luc tance  is  due, i n  p a r t ,  t o  h i s  
suspic ion of any governnent ac t ion ,  a s  w e l l  a s  t o  h i s  
l ack  of an understanding of t h e  crop insurance con- 
cept .  Further ,  t h e  ex i s t ence  of self- insurance and 
t h e  a b i l i t y  of peasants  t o  moderate t h e  adverse 
impact of crop f a i l u r e  by a l t e r i n g  t h e i r  consmpt ion 
and production p a t t e r n s ,  decreases t h e i r  need f o r  
crop insurance. 

Many of t h e  problems f a c i n g  crop insurance programs 
involve i n s t i t u t i o n a l  c o n s t r a i n t s  which manifest  
themselves a s  an i n a b i l i t y  t o  perform needed opera- 
t i o n a l  t a s k s  (such a s  inspec t ing  crops,  processing 
app l i ca t ions  and claims,  and maintaining coverages 
a t  adequate l e v e l s  over time) wi th in  t h e  time con- 
s t r a i n t s  s e t  by agr i cu tu re  and within t h e  resource 
c o n s t r a i n t s  s e t  by a g r i c u l t u r e  and wi th in  t h e  
resource c o n s t r a i n t s  faced by t h e  governnent and t h e  
fanner. These i n s t i t u t i o n a l  problems, though they 
a r e  a s  d ive r se  a s  t h e  programs themselves, have a 
canmon th read  of c a u s a l i t y  i n  t h a t  they a r e  t h e  i n -  
e v i t a b l e  result of t a r g e t i n g  crop insurance a t  
peasant  fanners  wi th in  t h e  context  of t r a d i t i o n a l  
agr icul ture . .  Since many of these  obs tac les  a r e  in-  
herent  i n  peasant  a g r i c u l t u r e , t h e y  w i l l  no t  be elim- 
ina ted  u n t i l  t h e  a g r i c u l t u r e  i n  these  coun t r i e s  has 
reached sane, a s  y e t  mdef ined , l eve l  of deve lopen t .  
n o r e w e r  these  problems a r e  most acute f o r  crop in-  
surance programs a t tempt ing t o  serve  l a r g e  n m b e r s  of 
mall farmers wi th in  t h e  context  of t r a d i t i o n a l  agri- 
cu l tu re .  

Crop insurance is no t  a cos t - f ree  endeavor. In 
c o n t r a s t  t o  what sane  writers imply, it is not  s e l f -  
f inancing,  nor even remotely so. Rather, f o r  it t o  
be successful ,  c rop  insurance requ i res  a massive 
ccmmitment of resources on t h e  p a r t  of t h e  gwern-  
ment and t h e  a g r i c u l t u r a l  sec tor .  In  sane ways crop 
insurance i n  developing coun t r i e s  may be l i t t l e  more 
than an  incane support  and r e d i s t r i b u t i v e  mechanisn. 
The ques t ion  which must be answered is  whether crop 
ins. l rar?c~ is e f f e r t i y o  226 e=i&t'ble as  2 re=-- 
t r i b u t i v e  mechanisn than a l t e r n a t i v e  measures. 



In t h e  absence of more extens ive  e n p i r i c a l  research ,  
t h e  main conclusion t o  be drawn f ran  t h i s  t h e s i s  z s  
t h a t  c rop  insurance,  a s  a means of inc reas ing  r u r a l  
incanes  and pranot ing  a g r i c u l t u r a l  deve lopen t , spec -  
i f i c a l l y  with regard t o  t h e  m a l l  fanner ,  has been 
exaggerated by those  who have wr i t t en  on t h e  subjec t .  
me p r a c t i c a l  experiences and severe  p r o b l 6 s  faced  
by developing c o u n t r i e s  i n  operat ing and f inancing  
such p r o g r a s  do not bear  out  t h e  enthusiasm of these  
wr i t e r s .  Crop insurance,  while seeninqly a theore t -  
i c a l l y  j u s t i f i a b l e  opt ion ,  s u f f e r s  i n  a c t u a l  p r a c t i c e  
f ran severe  i n s t i t u t i o n a l  cons t r a in t s .  " 

After  observing ope ra t ing  p r o g r w s ,  another  Univers i ty  of 
Wisconsin-bladison scho la r  came t o  d i f f e r e n t  conclusion. See An2rew 
James Hogan, 1981. 

d iscuss ion  draws upon seve ra l  of A. 0. H i r s c h a n ' s  
works, p a r t i c u l a r l y  A Bas is  of Hope, Yale Univers i ty  Press ,  1971, 
and The S t r a t e g y  , Yale Universi ty Press ,  
1958, a s  w e l l  a s  an M.D. L i t t l e ,  Econanic Deve lopen t ,  W.ecry, 
Po l i cy  and I n t e r n a t i o n a l  Relat ions.  Basic Books, 1382. 

" ~ o b e r t  R. Nathan Associates ,  Inc., "An Econanic Assesment  
of Crop Insurance f o r  Small Fanners i n  Lat in  knericaD. Repor+- 
prepared f o r  USAID under Work Order No. 17 AID/afr-C-1134, 1978. 
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11. PRWECT ADMINISTRATION AND FINANCES 

A. S t a f f i n g  and Organization 

The crop C r e d i t  Insurance systems Grant between ~ I C A  AXD USAID 

was i ssued on August 31, 1978. I ICA extended a con t rac t  t o  t h e  

p r o j e c t  "coordinator" on September 5, 1978 e f f e c t i v e  a s  of October 

2, 1978 when he reported t o  work i n  Sar. Jos6. 

The f i r s t  t a s k  was t o  begin t h e  opera t ional  design of t h e  

p r o j e c t  ar.d i n i t i a t e  interviews f o r  s t a f f ing .  The bas ic  o u t l i n e  of 

t h e  p r o j e c t  was set f o r t h  i n  t h e  grant  document. However, t h e  

design of t h e  adminis t ra t ive  mechanisms was l e f t  l a rge ly  t o  t h e  

p r o j e c t  l eader  i n  consu l t a t ion  with t h e  Washington-based A I D  p ro jec t  

o f f i c e r .  Several  important decis ions  which were t o  a f f e c t  t h e  

f u t u r e  of t h e  p r o j e c t  were made during t h e  i n i t i a l  months. Several 

o t h e r  f a c t o r s  which proved t o  be equally c r i t i c a l  t o  t h e  f u t u r e  of 

t h e  p r o j e c t  a rose  l o g i c a l l y  and a s  a matter  of course from the  

i n s t i t u t i o n a l  s t r u c t u r e  and opera t ional  system of IICA. A brief  

a n a l y s i s  of t h e s e  design decis ions  made within a p reex i s t ing  i n s t i -  

t u t i o n a l  context  w i l l  be use fu l  t o  t h e  understanding of t h i s  projec t .  

When t h e  p r o j e c t  coordinator  ar r ived,  he was given a f r e e  hand 

t o  s t r u c t u r e  t h e  p r o j e c t  wi th in  t h e  o p e r a t i o ~ a l  noms  of IICA. 

I n i t i a l  consul t ing  work had made c l e a r  t h a t  t h e  s t r u c t u r e  of t h e  

p r o j e c t  would be a c r i t i c a l  variable.  Of spec ia l  importance, given 

t h a t  t h e  p r o j e c t  w a s  funded i n  Washington, supervised and 

coordinated from Costa Rica and operat ing i n  Fanama, Ecuador, and 

Bol iv ia  would be t h e  p r o j e c t  management a b i l i t y  t o  con t ro l  personnel 

and f inances.  The design t h a t  emerged had severa l  s a l i e n t  f ea tu res  

L" s i i rny iheu  n i  i d  agai.r.st the  desir.te$rzti:e 

tendencies inherent  i n  a p r o j e c t  s t reching from Xashington t o  La Paz. 



F i r s t ,  a l l  f inances  were t o  be c e n t r a l l y  a l loca ted  and disbursed. 

The f i r s t  s t .mctura1  dec i s ion  was f o r  t h e  p r o j e c t  coordinator  and 

his recen t ly  cont rac ted  f i n a n c i a l  s p e c i a l i s t  to con t ro l ,  monitor and 

supervise  a l l  cash and c a p i t a l  goods expenditures. The c e n t r a l  

s t a f f  prepared its own budget, and i n  consul ta t ion  with technic ians  

i n  each country, a budget f o r  t h e  advisors '  b-ork. These funds 

flowed through t h e  normal IICA channels. More importantly,  a l l  sub- 

g ran t  disbursements were t o  be i n i t i a t e d  by . t h e  c e n t r a l  p ro jec t  

s t a f f  based upon a reques t  and adequate documentation from t h e  

countr ies .  Funds were disbursed t o  cover t h e  c o s t  of car ry ing out  

an agreed upon plan  of insurance. By s e t t i n g  up t h i s  con t ro l  and 

monitoring system. t h e  p r o j e c t  developed t h e  a b i l i t y  t o  l i n k  t h e  

t echn ica l  a s s i s t a n c e  t o  t h e  funds provided under t h e  g ran t  f o r  

admin i s t r a t ive  support.  Furthermore, agreements with t h e  host  

country 's  insu re r  were t o  be made f o r  only one year  a t  a time and 

t h e  budget was made p a r t  of t h i s  agreement. Thus, t h e  insure r s  would 

submit t o  t h e  country advisor  and t h e  c e n t r a l  s t a f f  on a monthly 

b a s i s  t h e  expenses incurred and would be reimbursed. This system had 

severa l  advantages. It proved a very use fu l  l inkage between g ran t  

f inanc ing  and t echn ica l  ass is tance .  There is a tendency t o  accept 

advice and t echn ica l  a s s i s t a n c e  (TA) when it is convenient and 

ignore it when it i s  not. Advisors a r e  f requent ly  marginalized. To 

avoid t h i s  TA was packaged with t h e  AID provised g ran t  funds. R e  

involvement of t h e  country advisor  and t h e  p r o j e c t  s t a f f  i n  t h e  

important i n t e r n a l  opera t ions  of t h e  insure r s  was thus  strenghtened. 

The subgrants  were budgeted f o r  s p e c i f i c  purposes and so  

u t i l i z e d .  1 t . w a s  a check on a tendency t o  overs t a f f ,  concentrate 

s t a f f  a t  t h e  c e n t r a l  o f f i c e  and t o  purchase more c a p i t a l  goods than 

required.  Although unforseen a t  t h e  time, this system was useful  t o  

p r o t e c t  t h e  i n s u r e r s  from a c e r t a i n  degree of u n s o u ~ d  decisions.  
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It may be argued t h a t  this system was t i g h t  a s  t o  s t i f l e  

l o c a l  managerial autonomy and c rea ted  s u b s t a n t i a l  paperwork. In 

opera t ion ,  t h e  i n i t i a l l y  t i g h t  con t ro l s  were gradually relaxed and 

management w a s  given inc reas ing  autonomy a s  t h e  i n s u r e r s  developed 

adequate accounting systems and a s  management gained experience. 

However, t h e  . t ight  f i t "  between t h e  monthly d i s ~ u r s e m e n t s  and t h e  

r e a l i z a t i o n  of t h e  agreed upon plan remained a key element of t h e  

p ro jec t .  Chapter 4 con ta ins  a  d e t a i l e d  f i n a n c i a l  analys is .  

A second s t r u c t u r a l  decis ion  was t o  c e n t r a l i z e  t h e  research and 

technology development component i n  San Jose ins tead  of decentral-  

i z i n g  it t o  t h e  f i e l d  l eve l .  A f u l l  time San JOSE-based researcher 

was cont rac ted  t o  develop research programs designed t o  meet t h e  

scope of work contained i n  t h e  grant.  Mexico, then thought t o  be 

r i c h  i n  da ta  which could be u t i l i z e d  a t  low c o s t ,  was t h e  f i r s t  t e s t  

s i t e .  The research s e c t i o n  repor t s  on this work i n  considerable 

d e t a i l .  However, t o  a n t i c i p a t e  t h a t  sec t ion ,  it was quickly d i s -  

covered t h a t  t h e  Mexican d a t a  had sys temat ica l ly  overs ta ted  expected 

y i e l d s  (and t h u s  insurance coverages).  Thus, t h e  f i r s t  source of 

d a t a  proved t o  be of l imi ted  and quest ionable value and the  research 

had t o  be refocused on t h e  only o the r  e x i s t i n o  ixsure r ,  Panama's 

I n s t i t u t o  de Seguro Agropecuario (ISA). Inevi tably ,  the  research 

e f f o r t  "overrepresents" Panama, a s  it was not  u n t i l  t h e  middle years  

of t h e  p r o j e c t  t h a t  research  could begin i n  Bolivia and even l a t e r  

still i n  Ecuador due t o  t h e  l a t e  c r e a t i o n  of t h e  i x u r e r s .  



A t  t h e  ou t se t ,  t h e  research e f f o r t  focused upon t h e  design of a 

t h e o r e t i c a l  framework and a methodology t o  shed l i g h t  upon t h e  

research  agenda s e t  f o r t h  i n  t h e  g ran t  document. As  work progressed, 

that focus  had t o  be modified t o  include a s u b s t a n t i a l  e f f o r t  t o  

develop a g r i c u l t u r a l  insurance technology. 'Ike answers t o  many of 

t h e  i s s u e s  i n  t h e  research agenda presupposed and depended upon a 

f m c t i o n i n g  a g r i c u l t u r a l  i n s u r e r  possessing an adequate l e v e l  of 

technology. This  technology w e  quickly discovered was nowhere well 

developed (con t ra ry  t o  expecta t ions  about Eexico) and no t  e a s i l y  

t r a n s f e r r e d  due t o  d i f f e r e n t  l o c a l  circumstances. The research a s  

it evolved became a complex mix of t h e o r e t i c a l  work combined w i t h  

a g r i c u l t u r a l  insurance product development. 

Notwithstanding minor problems, t h e  p ro jec t  organiza t ion  and 

s t a f f i n g  was adequate t o  permit a f a i r  t es t  of t h e  concept and via- 

b i l i t y  of a g r i c u l t u r a l  insurance. By l a t e  1979 t h e  p ieces  were i n  

p lace  t o  launch t h e  opera t ional  phase of t h e  p ro jec t .  The s t a f f  

r e c r u i t e d  was highly p ro fess iona l  and showed dedica t ion  t o  t h e  

p r o j e c t  t h a t  was admirable. IICA provided an i n s t i t u t i o n a l  

s t r u c t u r e  which permitted t h e  s t a f f  t o  work almost from t h e  moment 

of t h e i r  recruitment i n  t h e  coun t r i e s  where they were assigned, a s  

w e l l  a s  providing a l e g a l  framework t o  permit subgrant agreements t o  

be signed expedit iously.  In add i t ion  t h e  IICA a h . i n i s t r a t i v e  system 

enabled money t o  flow q u i t e  rapid ly  a s  soon as t h e  conclitions prec- 

edent  t o  subgrant disbursement had been met. 

B. Control of Sub-Grant Agreements with t h e  1r.surers 

The funds budgeted and a l l o t t e d  t o  t h e  sub-grants f o r  t h e  

development and strengthening of na t iona l  crop insurance programs 



were d isbursed i n  accordance t o  con t rac tua l  agreements between I I C A  

and t h e  insure r s .  The f i r s t  agreement was signed on March 17, 1979 

wi th  t h e  I n s t i t u t o  de Seguro Agropecuario (ISA) of Panama. Table 1 

shows t h e  da tes  of s igna tu re  and v a l i d i t y  of a l l  t h e  Contracts  and 

t h e i r  renewals. In  t h e  case of ISA and Compaiiia Nacional de Seguros 

Agropecuarios (CONASA) of Ecuador, one year  o r  s h o r t e r  extensions 

were signed,  and with Asequradora Boliviana (ASBA) t h e  con t rac t  

dura t ion  i s  four  years  with exp i ra t ion  on January 21, 1984, subjec t  

t o  t h e  submission and approval of an annual budget. 

Once t h e  c o n t r a c t  terms and t h e  budget were discussed and agreed 

upon by t h e  i n s u r e r ' s  management and Pro jec t ' s  t echn ica l  s t a f f ,  it 

was sutrni t ted f o r  r ev i s ion  t o  t h e  Projec t  Director  and IICA's Legal 

Advisor before sending t h e  author iza t ion  t o  s ign  it t o  t h e  IICA 

l o c a l  d i rec to r .  A I D ' S  "Standard Provisions f o r  Non-Profit 

Organizations- Other than Educational Ins t i tu t ions '  a r e  included a s  

p a r t  of every sub-grant agreement with t h e  a l t e r a t i o n s  spec i f i ed  i n  

Grant Amendment No. 9. 

The bas ic  framework t o  e s t a b l i s h  a l i m i t  f o r  t h e  annual 

expenditure f o r  each crop i n s u r e r s  was t h e  A I D  Grant Hodificat ion 

Letter i t s e l f ,  which assigned a sub-grant amounts f o r  each country. 

Although t r a n s f e r s  among budget l i n e  i tems were authorized,  t h e  

t o t a l  Grant amount s e t  t h e  upper spending l imi t s .  
1 

The annually negot ia ted  budget was conceived of a s  a tool t o  

ob l ige  management t o  make an e a r l y  study of its problems and t o  

i n s t i l l  t h e  hab i t  of c a r e f u l  s tudy of operations. It a l s o  provided 

t h e  p r o j e c t  s t a f f  a ya rds t i ck  t o  measure crop i n s u r e r ' s  e f f i c i ency  

and to  c o n t r o l  expenditure. It must be s a i d  t h a t  a t  l e a s t  i n  the  

f i r s t  year  it was no t  easy t o  bul ld  an accura te  buager, s o  son.c: 



TYPE 

TABLE 1. S u b - G r a n t s  C o n t r a c t u a l  A g r e e m e n t s  

VALIDITY 
FROM TO 

CONTRACT 
WNTRAcT 
COhrnCT 
c4xTRACT 
ADDENDUM 
ADDENDUM 

CONTRACT 
ADDENDM 

CONTRACT 
ADDENDUM 
ADDENDUM 
CONTRACT 
ADDENDUM 
AiIDENDuM 

I S A  - PANAKA 

MARCH 17, 1979 
MARCH li, 1 9 8 0  
MARCH 17, 1981 
MARCH i 7 ,  1 9 8 2  
MARCH 17, 1983 
JANUARY 1, 1 9 8 4  

ASBA - BOLIVIA 

JANUARY 21, 1 9 8 0  
JANUARY 21, 1984 

CONASA - ECUADOR 

MARCH 16, 1980 
M R C H  16, 1981 
MARCH 16, 1 9 8 2  
MARCH 16, 1983 
DEC. 31, 1983 
MARCH 31, 1984 

JAN. 2 0 ,  1984 
JUNE 30, 1984 

OCTOBER 15, 1980 OCT. 14, 1980 
OCTOBER 15,  1981 DEC. 31, 1981 
JANUARY 1, 1 9 8 2  APRIL 30, 1981 
MAY 1, 1 9 8 2  DEC. 31, 1 9 8 2  
JANUARY 1, 1983 DEC. 31, 1983 
JANUARY 1, 1984 AUG. 31, 1984 

N o t e ,  T h e  signatory fo r  I S A  i s  t h e  M i n i s t e r  bf A g r i -  - 
c u l t u r a l  D e v e l o p m e n t  and f o r  ASBA and CONASA 
t h e i r  G e n e r a l  M a n a g e r .  



t r ans fe r s  were necessary. Nevertheless, gradually experience i n  

operations and f inancial  management permitted t5e project team t o  

e s t ab l i sh  budgets t h a t  accurately r e f l ec t  the f inancial  needs of the 

insurers. 

The most disturbing var ia t ion affecting expcr.se behavior with 

respect t o  the budget was by f a r  the accelerated currency devalua- 

t i o n  which occurred i n  Bolivia and Ecuador. Durino the l i f e  of the 

P i lo t  Projects, i n  Bolivia the  dol la r  r a t e  of exchange went from 

24.50 pesos t o  near 2,000 pesos and i n  Ecuador rose from 25 sucres 

t o  around 90 sucres. These rapid fluctuations d is tc r ted  the budget, 

a s  since some expenditures, l i ke  vehicles and c f f i ce  equipment, 

maintained t h e i r  do l la r  value, while others such a s  s a l a r i e s  tended 

downward loca l  currency, a t  l ea s t  i n  the short term. As an example, 

ASBA monthly payroll  in mid 1980 totaled around $5,400 fo r  twelve 

employees, while i n  mid-1983 it cost dropped t o  $830. It m u s t  be 

sa id  tha t  although ASBA peoples' welfare deteriorated s ignif icant ly  

due t o  inf la t ion  and devaluation, compared with the general 

s i tua t ion  of off ice  workers i n  La Paz, they were probable somewhat 

be t t e r  off1 l e s s  dras t ica l ly  the same occurred with CONASA i n  

Ecuador. 

Notwithstanding these problems, the annual system was a useful 

t o o l  f o r  insurer ' s  management and permitted the Project 's  s ta f f  t o  

control  costs  and operations by inducing be t te r  planning and 

coordination. 

Controlling actual costs  incurred by the insurers and the cash 

disbursements t o  them i n  compliance with the agreed upon budget is 

done by following procedures 



1. The insurer prepares a detailed list of all cash transaction 

eligible for repayment which is send to the Project Coordina- 

tion in San Josi, having previously been revised and approved 

by the Project's resident technician. The list is accom- 

panied by a copy of the corresponding checks and vouchers 

and by an itemized statement showing each account's budgeted 

and actual expenses and disposable balance. These documents 

all together constitute the reimbursement request. 

2. Once received, the reimbursement request is analyzed. If it 

is correct, an internal memorandum is send to IICA's Pinan- 

cia1 Division soliciting reimbursement to the insurer. This 

is done through IICA's office in the respective country, 

except in Panama where the funds are send directly to ISA/ 

IICA Agreement bank account in the Banco Nacional de 

Panama. A confirmation letter is send to the insurer 

advising them of the reimbursement. 

3. When clarifications are required, a deduction is made for 

those transactions being questioned as being permisible under 

the terms of the agreement or due to insufficient supporting 

documentation. An explanation of each deduction is included 

in the confirmation letter. When the Insurer sends the 

request information, and if approved, the deducted amount is 

included separately in the following reimbursement. 

4. The reimbursement documentation is kept in fire proof files 

in San Josi and the original vouchers and other information 

is stored on the Insurer's premises, where according to the 

agreement terms, they are ready for inspection by the 

Project's personnel and AID auditors. 



A t  the  begining of a P i lo t  Project a cash advance t o  es tabl ish a 

revolving fund was given t o  s t a r t  operations. A t  the end of the 

Project, actual  expenses incurred i n  accordance w i t h  the sub-grants' 

terms w i l l  be charged against  the revolving funds. Any unutilized 

funds must be turned back t o  IICA f o r  return t o  A I D .  Briefly, it 

could be said t h a t  i n  accordance with the above procedures. IICA's 

accounting system controlled the overal l  cash disbursements t o  

insurers,  while the Project Staff had the supervision and control of 

how the  funds provided through the sub-grants agreements were being 

used by the insurance ins t i tu t ions .  

C. Overall Project Costs 

During the Project l i f e  nearly by $4.7 million were expended. 

Table 2 d e t a i l s  t e  use of these funds with the l a t t e r  showing the 

amounts disaggregated by year. 

Operations were spread over four countries and were of a m u l t i -  

d iscipl inary and multifunctional nature. Under tnese circrnnstances 

it was of great  importance t o  achieve an e f f i c i en t  use of f inancial  

resources, which i n  turn requires adequate budgeting and expense 

control  procedures. The information exhibited i n  t h i s  section shows 

how the  f inancial  resources were expended t o  procure the basic 

objectives assigned t o  the  Project. 



A reduced and w e l l  balanced s t a f f ing ,  f  run t h e  po in t  of view of 

covering t h e  d i s c i p l i n e s  required i n  an insurance program with 

r e l a t i v e l y  few permanent personnel supported when r e w r e d  by 

short-term consul tants ,  was a key element t o  achieve t h e  most 

e f f i c i e n t  use of P ro jec t  r e l a t i v e l y  l imi ted  funding. 

The t o t a l  cost of t h e  sub-grants shown i n  Table 3 d i sp lays  t h e  

a c t u a l  expenses as of December 31, 1983 and t h e  est imated disburse-  

ments f o r  year  1984. Only i n  t h e  case of ASBA i n  Bol iv ia  d i d  t h e  

P ro jec t  f inance  a l l  t h e  opera t ing  expenses. In Panama, where t h e  

Roject contr ibuted  t o  s t rengthen t h e  e x i s t i n g  Crop Insurance 

Program, t h e  expenses financed by t h e  sub-grants represented 

approximately one t h i r d  of ISA's opera t ing  c o s t s ,  t h e  l a r g e r  p a r t  

being f inanced by Government subsidy. In  Ecuador, t h e  Banco Central  

made a con t r ibu t ion  of 2.5 mi l l ions  Sucres annually t o  cover 

alNASA's opera t ions  c o s t s ,  which a t  t h e  beginning of 1981 represents  

$100,000 d o l l a r s ,  but  i n  1983 it was reduced by devaluat ion t o  less 

than 30 percent  of t h e  o r i g i n a l  value. 



TABLE 2 P r o j e c t  C o s t s  a n d  Annual Disbursements  
( t h o u s a n d s  of  d o l l a r s )  

T o t a l  A N N U A L  D I S B U R S E M E N T S  T o t a l  
P r o j e c t  P r o j e c t  
C o s t s  1 9 7 8 ~  1979 1980 1981 1982 1983 ~ 9 8 4 ~   oats 

% 

A. IICA PROJECT 
P e r s o n n e l  c o s t s 3  1,240.0 12.0 198.2 179.5  188.2 239.9 246.2 176.0 26.5 
C o n s u l t a n t s  309.1 - 43.6 52.4 126.2 77.0 3.9 6.0 6.6 
T r a v e l  & per diem 327.6 2.7 68.4 50.6 51.9 71.5 54.0 28.5 7.0 
Da ta  procc?ss ing 44.3 - 2.0 10.7 8.0 10.3 11.3 2.0 0.9 
Other d i r t s t  c o s t s  309.1 1.9 46.2 50.2 67.0 62.9 65.0 15.8  6.6 
~ d m i n i s t r i ~ t i o n ~  290.0 3.0 48.9 44.3 46.6 59.2 60.8 27.2 6.2 

TOTAL IICA PROJECT 
COSTS 2,520.0 19 .6  407.3 387.7 487.9 520.8 441.2 255.5 53.0 

Panama 
B o l i v i a  
Ecuador 

TOTAL SUB-GRANTS 2,160.0 - 129.1  444.6 533.9 587.6 227.6 237.2 46.2 

lUTAL PROJECT 
COSTS 4,680.0 19.6 536.4 832.3 1 ,021.8  1,108.4 668.8 492.7 100.0 

l ~ r o j w t  ~ P O : - a t i o n s  s t a r t e d  on October  1978. 
2~r, , l r :cted.  
3 ~ n c l r , t l c  n a l , ~ r i o s ,  bonuses  and b e n e f i t s .  
40vet l~rvid  of  24.76 of  pornonna l  c o s t s  w i t h  a maximum of $290.0. 



TABLE 3. Sub-Grants# Cost Analysis 

(thousands of dollars) 

Total hnama Bolivia Ecuador % 
(ISA) ( ASBA ) (CONASA ) 

p - ~ - ~ ~  

Personnel costs 1,058.2 428.3 348.6 281.4 49.0 

Operation Costs 719.8 354.2 221.8 143.8 33.3 

Office space and 
Equipment 381.9 168.5 135.6 77.8 17.7 

Total 2.160.0 951.0 706.0 503.0 100.0 



Table 4 shows t h e  t o t a l  c o s t s  by country, including t h e  

opera t iona l  c o s t  of t h e  I ICA Projec t  i n  San Jose and t h e  th ree  

c o u n t r i e s  a s  w e l l  a s  t h e  funds channeled through t h e  subgrants  t o  

t h e  p i l o t  p r o j e c t s  i n  Panama, Bolivia,  and Ecuador. P i l o t  

opera t ions  absorb near ly  $3.1 mi l l ions ,  o r  68.4 percent  of t h e  

to ta l !  of these ,  t h e  l a r g e s t  share  represents  t h e  sub-grants which 

amounts t o  near ly  $2.2 mi l l ions ,  o r  70.4 percent  of t h e  $3.2 mi l l ion  

assigned t o  t h e  p i l o t  projects .Bear i n  mind t h a t  t h e  $1.5 mi l l ions  

represent ing  t h e  P ro jec t  c o s t  i n  Costa Rica include no t  only t h e  

P ro jec t  adminis t ra t ion  but  a l s o  t h e  research a c t i v i t y  based i n  Costa 

Rica a s  w e l l  t h e  f i n a n c i a l  supervision and c o n t r o l  of sub-grants 

funds. 

The l a r g e r  amount absorbed by t h e  opera t ions  i n  Panama is due to 

t h e  e a r l y  beginning of t h e  sub-grant t h e r e  (March 1979) s i n c e  I S A  

was a l ready  opera t ing  when t h e  Crop Insurance Pro jec t  s t a r t ed .  On 

t h e  o t h e r  hand, an extens ive  period i n  Bol iv ia  and k u a d o r  was 

devoted t o  t h e  c r e a t i o n  and organiza t ion  of t h e  i n s t i t u t i o n s  before 

insurance opera t ions  commenced. ASBA was l e g a l l y  organized on July 

1979, t h e  General Manager appointed i n  November of t h e  same year, 

and t h e  i n s ~ r a n c e  opera t ions  s t a r t e d  only i n  mid-1980. CONASA was 

organized i n  October 1980, a f t e r  a l rmst  e ighteen month  of 

prepara tory  work and nego t i a t ions  with governmental a u t h o r i t i e s ,  

f i e l d  insurance opera t ions  began i n  mid-1981. 

During t h e  negot ia t ion  and organizat ion per iod  i n  Bol iv ia  and 

Ecuador t h e  only c o s t  incurred  were those  of t h e  I I C A  Projec t  under 

t h e  r e s p o n s i b i l i t y  of t h e  r e s iden t  technician.  The sub-grant 

disbursement began only a f t e r  t h e  agreements w e r e  signed on January 

21, 1980 with ASBA, and on October 15, 1980 w i t h  COPIASA. 



TABLE 4. P ro jec t  Costs by Countries 

(thousands of d o l l a r s )  

To ta l  Coordination 17 I L 0 T P R 0 J E C T S 
C o s t  Costa Rica Panana S o l i v i a  Ecuador 

A. IICA PRaTECT 

Personnel Costs  1,240.0 753.5 111.7 193.9 100.9 
Operation Costs 990.0 681.4 98.1 96.9 113.6 
Administrat ion 290.0 174.5 26.5 46.0 53.0 

TOTAL I I C A  
PROJECT COSTS 2.520.0 1.609.4 236.3 336.8 337.5 

B. SUB-GRANTS 2.160.0 - 951.0 706.0 503.0 

-- 

TOTAL PROJECT COSTS 4.680.0 1.609.4 1.187.3 1.042.8 840.5 



D. Functional Cost Analysis of IICA Project '&mponents 

The Crop Credit Insurance Project can usefully be divided into 

three basic functional components related to the accomplishment of 

Project's purposes. These components are the following 

- Technical Assistance 
- Economic Research 
- Project Administration 

Each function was charged with the cost actually incurred 

according with the accounting records, but in some cases a 

distribution had to be applied. Personnel costs were assigned based 

upon the nature of the duties of each person working in the 

Project. However, considering the reduced staff, same technicians 

worked on tvo or more functions. In the case of the Project 

Director, the cost of his salary and benefits were assigned in equal 

shares to Project Administration, Technical Assistance, and Economic 

Research, while the cost of the Financial Specialist was prorated 

evenly betveen Technical Assistance and Project Administration. The 

cost of the Project Leader in Panama was assigned in equal parts 

to Technical Assistance and Economic Research. The item, Other 

Direct Casts, was distributed to functions on a pro-rata base in the 

following manner* 

Technical Assistance 

Economic Research 

Administration 

The scope and nature of each of the functions mentioned above 

ere as follovs, 



Technical Assistance 

P a r t i c i p a t i n g  i n s u r e r s  i n  Panama, Bolivia,  and Ecuador received 

t e c h n i c a l  a s s i s t a n c e  i n  t h e  form of a r e s iden t  advisor ,  who was 

a s s i s t e d  by Projec t  Coordination s p e c i a l i s t s  and by shor t  term 

consu l t an t s  h i red  t o  a s s i s t  i n  s p e c i f i c  matters .  The mult i-  

d i s c i p l i n a r y  nature  of t h e  P ro jec t  makes it very d i f f i c u l t  t o  

appoint  a p ro fess iona l  who master such var ied  f i e l d  such a s  

insurance management, a g r i c u l t u r a l  technology, f inance,  accounting, 

insurance law, and a c t u a r i a l  s t a t i s t i c s  s o  it was necessary t o  

organize  a comprehensive t echn ica l  a s s i s t a n c e  by coordinat ing and 

i n t e p a t i n g  t h e  work of t h e  r e s iden t  technic ian  with t h e  spec ia l i zed  

e x p e r t i s e  of o the r  Projec t  personnel and consul tants .  This  funct ion  

accounted f o r  t h e  l a r g e s t  p a r t  of IICA Projec t  cos ts .  

A s  can Se seen i n  Table 5, t h e  c o s t  assigned t o  t h i s  funct ion  is 

$1,078,800, o r  23.3 percent  of t h e  t o t a l  Projec t  c o s t s  and 45.5 

percent  of c o s t  incurred  i n  IICA. The funds assigned t o  t h e  

i n s u r e r s  a r e  a l s o  included i n  Table 5 f o r  comparative purposes. A 

l a r g e  share  of t h e  Technical Assistance c o s t s  were t h e  t echn ica l  

s t a f f  and consul tants  with a combined t o t a l  o r  $700,900 o r  65.0 

percent  of t h e  funct ion  t o t a l  cos t .  F ie ld  work accounted f o r  a 

l a r g e  share  of t h e  remaining 35.0 percent  of t h e  func t iona l  c o s t  i n  

t h e  form of t r anspor ta t ion  c o s t s  and p e r  d i e m  allowance incurred bf 

t h e  r e s iden t  technician.  Less important i t e m s  were support s t a f f  

s a l a r i e s ,  publ ica t ions ,  comunicat ions ,  and general  o f f i c e  expenses. 

Economic Research 

This  funct ion  was designed t o  achieve t h e  s p e c i f i c  objec t ive  of 

research  i n t o  t h e  economic d e s i r a b i l i t y  and f e a s r b r i r t y  of crop 

c r e d i t  insurance i n  t h e  p a r t i c i p a t i n g  coun t r i e s  and t h e  ana lys i s  of 

t h e  benef i t s ,  f e a s i b i l i t y  and p o t e n t i a l  f o r  crop c r e d i t  insurance a s  



a development tool .  I n i t i a l l y  t h e  p r o j e c t  i x i % d e d  a research 

a c t i v i t y  i n  Mexico t o  conduct a f i n a n c i a l  benefit/cos.t ana lys i s  of 

a g r i c u l t u r a l  c r e d i t  pol icy  and insurance, and a s tady of t h e  impact 

of c rop  c r e d i t  insurance on small farmer production, but  t h i s  

a c t i v i t y  was soon cancel led  due t o  unre l i ab le  information and a 

r e luc tance  of t h e  na t iona l  crop insure r ,  ANAGSA, t o  d iscuss  c e r t a i n  

i s s u e s  of t h e i r  programs. Thus, t h e  research e f f o r t  centered on t h e  

t h r e e  p i l o t  p r o j e c t s ,  p a r t i c u l a r l y  i n  Panama and Bolivia,  s ince  t h e  

late start of t h e  P ro jec t  i n  Ecuador reduced t h e  p o s s i b i l i t y  of 

extens ive  research  there .  

A s  shown i n  Table 6, t h e  t o t a l  c o s t  f o r  Ecor~oloic Research is 

$839,700, o r  18.1 percent  of t o t a l  Projec t  Cost. Technical s t a f f  

and consu l t an t s  t o t a l e d  i s  $422,600 o r  50.3 percent  of research 

cos t .  Consultants '  he lp  was valuable t o  a s s i s t  i n  t h e  

methodological design, w h i l e  l o c a l  manpower, included i n  "Other 

Direc t  Costs", helped i n  t h e  f i e l d  surveys. Data processing c o s t  of 

$44,600 l a r g e l y  represents  t h e  amount charged by I I C A  f o r  t h e  use of 

i t s  Computer Center. 

Admihistration 

This  function inc ludes  t h e  supervision by t h e  Projec t  Director ,  

t h e  f i n a n c i a l  management and con t ro l  of t h e  sub-grants and t h e  

r epor t ing  t o  AIDfiashington about t h e  Projec t  execution and 

accomplishement. 

The adminis t ra t ive  funct ion  $456,500, o r  9.8 percent  of t o t a l  

P ro jec t  Cost, o r  19.2 percent  of t h e  I I C A  component, excluding t h e  

sub-grants. A s  mentioned before personnel c o s t s  i n  t h i s  function 



TABLE 5. m c t i o n a l  Cos t s  A n a l y s i s  
( thousands  of d o l l a r s )  

IICA PRWECT COST ANALYSIS O p e r a t i o n  
T o t a l  T e c h n i c a l  Eccnoazc Adninis-  of  c r o p  
C o s t  a s s i s t a n c e  r e s e a r c h  t r a t i o n  i n s u r e r s  

A. IICA P R m m  

P e r s o n n e l  C o s t s  1,240.0 536.0 422.6 281.4 - 
C o n s u l t a n t s  309.1 207.1 96.0 6.0 - 
R a v e l  6 per diem 327.6 81.9 114.0 131.7 - 
D a t a  p r o c e s s i n g  44.3 - 44.3 - - 
O t h e r  d i r e c t  c o s t s  309.0 154.5 57.3 77.2 - 
A d m i n i s t r a t i o n  290.0 125.4 98.8 65.8 - 
TOTAL I ICA PROJECT 

COSTS 2.520.0 1.104.9 853.0 562.1 - 
B. SUB-GRANTS 

Panama - ISA 951.0 - - 
B o l i v i a  - ASBA 706.0 - - 
Ecuador - CONASA 503.0 - - 
TOTAL SUB-GRANTS 2,160.0 - - - 2,160.0 

TOTAL PROJECT COSTS 4,680.0 1,104.9 853.0 562.1 2,160.0 

PERCENTAGE 100.0 23.6 18.2 12.0 46.2 



i n c l u d e  only p a r t  of t h e  s t a f f  s a l a r i e s  ar,d b e n e f i t s ,  a s  they 

devoted p a r t  .of t h e i r  time t o  t h e  o t h e r  funct ions.  Br i e f ly  it can 

be s a i d  t h a t  every e f f o r t  was made t o  keep t h e  admin i s t r a t ive  t a s i s  

a t  a reasonable l e v e l  and re in fo rce  t h e  t echn ica l  funct ions.  

E. Annual F inancia l  P l a n n i ~ g  and Control 

During t h e  P ro jec t  it was important t o  have an annual planning 

system which could be use fu l  t o  de f ine  t h e  s p e c i f i c  a c t i v i t i e s  t o  be 

c a r r i e d  ou t  and t h e  f i n a n c i a l  requirements t o  perform and c o r q l e t e  

them. IICA has  an ope ra t iona l  planning system on a yea r ly  base 

which t o  a l a r g e  ex ten t  was adequate t o  provide guidance a s  t o  

budgetary c o n t r o l  and a ya rds t i ck  t o  evalua te  perfomance.  L? 

a d d i t i o n ,  IICA's accounting system provided a monthly statement 

which p resen t s  a comparison among budgeted and a c t u a l  expenditure 

for each of t h e  P ro jec t  u n i t s  i n  Costa Rica and i n  t h e  count r ies .  

Adjustments t o  t h e  P r o j e c t ' s  Operat ional  Plan, when needed, were 

in t roduced by redef in ing  a c t i v i t i e s  and/or through t h e  s t a n d a r i  

procedures f o r  budget t r a n s f e r s .  

Sub-grants disbursements t o  i n s u r e r s  fol low a sepa ra te  procedure 

as previously explained under t h e  t i t les "Co::trol of SuS-Grant 

Agreements with t h e  Insurers" .  

Tne sub-grants agreements a l l  had cialrses s t i p u l a t i n q  the 

p r e p a r a t i o n  of ope ra t iona l  p l ans  and pe r iod ic  r e p c r t s  covering 

insurance ,  f i n a n c i a l  and admin i s t r a t ive  operat ions.  In add i t ion  a 

f r equen t  on-s i te  supervis ion  was c a r r i e d  ou t  by t h e  Projec t  Direc tor  

a s s i s t e d  by t h e  Staf f .  These r e p o r t s  and v i s i t s  verc  use fu l  not 

only  f o r  t h e  planning and measurement of performance, but a l s o  t o  



have a d i r ec t  feel ing on how the technical ass is tance was working 

and the  need of help by other Project Technician o r  external 

consultants. 

Finally,  it could be sa id  t h a t  the planning and control s e t  up 

was important t o  reinforce the linkage of technical and f inancial  

ass is tance t o  the  crop insurers,  a relevant charac te r i s t ic  of the 

Project, and provide information on the achievements and resu l t s  of 

both which could be used i n  in te rna l  and external reporting of the 

Project. 



TABLE 7. Total Proyect Costs 
(thousands of dollars) 

Total D I S B U R S E M E N T S  Total 
Project: Actual as of Estimated Project 
Costs Sept. 30. 1983 October 1, 1983 &its 

to the end of b 
the Project 

A. IICA PROJECT 

Personnel Costs 1,183.4 
Consultants 312.5 
Travel $-per diem 304.3 
Data Processing 44.6 
Other direct 
costs 249.2 

Administration 281.0 

TOTAL IICA PROJECT 
COST 2,375.0 

B. SUB-GRANTS 

Panama 1,009.0 
Bolivia 721.4 
Ecuador 536.6 

TOTAL PROJECT 
COSTS 4,642.0 



END NOTES 

%he following table summarizes the ammendments to 5.e basic grant. 

GRANT AID/LAC/IGR-~~~~ 

AMENDMENTS 

AHENDMEST No. EFFECTIVE DATE 

1 09.29, 1978 

2 05.30, 1980 

PURPOSE 

Increase g;ant obligation $1,080,000. 

Establish a biannually revised time phase 
implesentation ?lan and travel regu1atlor.s 
for project funded personnel. 

Increase grant obligation to $1,680,000. 

Increase grant obligation to $1,839,000. 

Change project objectives increasing to four 
the project assisted crop insurers regulate 
assistance to the Dominican Republic authar- 
ize the hiring of consultants from AGUCEi l ,  
Israel, and increase Grant obligation to 
$2,489,006. 

Administrative change to Anendment No. 5. 

Increase grant obligation to $2,639,000. 



12.22, 1982 Increase grant obligation to $3,936,000, 
and establish as conditions for further 
disbursements a valuation and an audited 
financial statements.' 

08.17, 1982 Increase grant obliqation to $3,936,000. 
Delete alterations to Standard Provisions 
and attach the Standard Provisions dates 
2-82 superceding the previous issue. 

04.22, 1983 Increase grant obligation $4,001,000. 

09.30, 1983 Increase the estimated cost of Grant through 
September 30, 1984 to $4,687,000 and the 
grant obligation to $4,556,000. 
Establish a schedule for revier and presen- 
tation of the Final Report and modifies the 
Financial Plan. 

12 04.30, 1984 Increased grant obligation to $4.687,000 
modifies Financial Plan. 

'By letter of April 28, 1982 AID waive these conditions for one year, subject 
availability of adequate funds during 1983. 



111. ORGANIZATION AND DEVELOPMENT OF TEE C(XJNTF3 PRCGRAUS 



111. ORWLNIZRTION AND DEVELOPMENT OF THE COUNTRY PROGFA'lS 

The organiza t ion  and development of t h e  country program i s  t h e  

h e a r t  of t h i s  experimental p ro jec t .  A t  t h e  o u t s e t  of t h e  p r o j e c t  

11978). an insurance program al ready ex i s t ed  i n  Panama. Both, 

Ecuador and Bol iv ia ,  had expressed i n t e r e s t  i n  e s t a b l i s h i n g  crop- 

c r e d i t  i n s u r e r s  a s  p a r t  of t h e  AID-funded p r o j e c t  but had taken no 

a c t i o n  t o  e s t a b l i s h  t h e  insure r s .  Thus t h e  p r o j e c t  s t a f f  faced two 

quite d i f f e r e n t  sets of circumstances. In Panama, a:. accord w i t t  an 

e x i s t i c g  i n s t i t u t i o n  could be quickly negotiated. In t h e  o the r  

coun t r i e s ,  t h e  s t a f f  had t o  begin t h e  long, s l o w  t a s k  of bringing 

i n s u r e r s  i n t o  being, a s s i s t i n g  them t o  negot ia te  f inances ,  t o  plan 

and i n i t i a t e  opera t ions ,  and t r a i n  s t a f f  from t h e  manager down t o  

t h e  f i e l d  inspector .  Obviously d i f f e r e n t  time s c a l e s  applied i n  t h e  

two s e t s  circumstances and, o r  course, given t h e  h i s t o r y  of freqcent  

changes of' government i n  Ecuador and Boliviz,  t h e  process could 

e a s i l y  be delayed*. Below, we have discussed eacn country ina i -  

v idua l ly  i n  a  h i s t o r i c a l  perspect ive .  After  reviewing t h e  develop- 

ment of each of t h e  country programs, t o  this h i s t o r i c a l  narrative, 

enriched with t h e  ma te r i a l  produced by research provide t h c  e l e m n t s  

f o r  po l i cy  a n a l y s i s  and conclusions. 

A. Panama 

The I n s t i t u t o  de Seguro Agropecuario (ISA) was es t ab l i shed  a s  

part of t h e  r e s t r u c t u r i n g  of t h e  Panamanian r u r a l  s e c t o r  fo l l ad ing  

*The p o s s i b i l i t y  t h a t  one country o r  even tho coun t r i e s  would not 
s e t  up i n s u r e r s  was considered and Colombia and t h e  D o ~ i n i c a n  
Republic were prepared a s  a l t e r n a t i v e s .  The l a t t e r  was s o  enthu- 
s i a s t i c  about a g r i c u l t u r a l  insurance t h a t  t h e  govermer.t c rea ted  t h e  
Aseguradora Dominicana Agropecuaria, C.A. (ADACA) i n  :982 with only 
l imi ted  TA from t h e  I I C A  team. 



the 1968 Revolution. This restructuring produced a number of new 

parastatal institutions to meet the financial, marketing an3 

technology development needs of the agricultural sector. One of the 

new institution that arose frcm this process was ISA. Together with 

a new agricultural development bank (BDA), a new marketing institute 

(IMA) and a new research and technology development and transfer 

institute (IDIAP), ISA was created to help increase rural income and 

augment production and productivity. %ese, in turn, were designed 

to help Panama reach self-sufficiency in food grains. Public Law 

Number 68 of December 15, 1975 established ISA as an autonomous 

public sector institution. ISA's board of directors was composed of 

the Minister of hgriculture, the Minister of Comnerce and Industry 

and the Director General of ISA. In practice, the Minister of 

Agriculture and the Director made all important decisions, as the 

Minister of Commerce and Industry seldom played an active role. 

ISA's financial srructure consisted of an initial "capital. of 

$1,000,000 in the form of a government guarantee together with 

another "full faith and credit" guarantee. No specific provision 

was made either for a reserve or a quantified subsidy. 

ISA began operations with a small budget and tvo technicians. 

After orientation visits to the United States, Puerto Rico and 

Mexico, ISA began to collect weather data. Based upon this data, an 

initial premium of 5% was charged for the pllot insurance operations 

on corn and sorghum. Rice was excluded as the Kinistry of Nri- 

culture officials considered it too risky. The first year 

(1976/1977) nine policies were issued on these two grains. From the 

outset, ISA shwsed a steady pattern of growth, both in the nunber of 

crops and livestock options insured and the number of hectares 

covered by insurance. The increasing size of the prtfolio managed 



by ISA a l s o  showed a s teady geographical d i v e r s i f i c a t i o n  wi th in  t h e  

r a t h e r  l i m i t e d  a r e a  under c u l t i v a t i o n  i n  Panama. By 1983, I S .  

insured  rice, 

Corn, sorghum, beans ( p i l o t  s t a g e )  i n d u s t r i a l  t o m t o e s ,  onions, and 

was i n i t i a t i n g  co f fee  and melon insurance. In add i t ion ,  near ly  

14,000 head of l i v e s t o c k ,  both c a t t l e  and swine, were insured i n  

seven provinces. The l ives tock  coverages included feeder  s tock ,  

semen b u l l s  and breeding stock. 

The ISA program was success fu l ly  t a rge ted  a t  small  farmers and 

s tock  r a i s e r s  because t h e  insurance was obl iga tory  f o r  t h e  c l i e n t s  

of t h e  BDA (al though compliance was f a r  from u n i v e r s a l ) .  These, i n  

t u r n ,  were t h e  sma l l e s t  farmers i n  t h e  o f f i c i a l  c r e d i t  system. A 

survey conducted p r i o r  t o  t h e  s igning  of t h e  IICA/ISA subgrant 

agreement showed t h a t  31 percent  of ISA's p o l i c i e s  were i ssued t o  

farmers insu r ing  1-5 hec ta res ,  31% insur ing  5.1-10 hec ta res  and only 

10 percent  insur ing  more than 31 hectares .  About 50 percent  of t h e  

insured  farmers claimed a s s e t s  of l e s s  than $10,000, wkile over 70 

percent  of t h e  s t o c k r a i s e r s  repor ted  a s s e t s  of l e s s  than $20,000- 

Although t h e s e  a r e  f a r  from a per fec t  measures, it is c l e a r  t h a t  

m o s t  of t h e  c l i e n t s  served were "small farmers' and thus  e l i g i b l e  

under t h e  terms of t h e  A I D  grant .  It should be noted t h a t  many were 

on government .asentamientos". Tnose insured were i n  no way e i t h e r  

p r imar i ly  subs is tence  farmers nor l and les s  r e n t e r s  o r  sharecroppers,  

they  were i n s t e a d  a middle s t r a t a  of semi- 'cmercial ,  ~ s u a l l y  t h i n l y  

c a p i t a l i z e d ,  farmers reached by t h e  network of goverrment se rv ices  

t o  farmers. 

On March 16, 1979 I I C A  and ISA signed a one year  agreenent t o  

provide $156,000 i n  admin i s t r a t ive  support.  In addr t ion ,  t echn ica l  

a s s i s t a n c e  and t r a i n i n g  were provided d i r e c t l y  by IICA.  The bas lc  

purpose of t h i s  g ran t  was t o  a s s i s t  ISA t o  expane and improve its 



insurance  programs and t o  upgrade s t a f f  and equipment. Over t h e  

l i f e  of t h e  p r o j e c t ,  t h e  t o t a l  amount granted under t h e  agreements 

as renewed through 1983 was near  $1 mil l ion .  

The subgrant  was very success fu l  i n  expanding ISA's coverage. 

Following t h e  s ign ing  of t h e  ISA/IICA accord, t h e  number of p o l i c i e s  

increased  from 809 t o  2,114 while coverages rose  from $2.6 mi l l ion  

t o  $8.1 mi l l ion .  Table 1 provides  a summary of opera t ions  through 

t h e  1982/83 a g r i c u l t u r a l  year.  1 

The research  sec t ion  of t h i s  report d iscusses  a t  length  t h e  eco- 

nomic a spec t s  of t h e  Panamanian program and should be read i n  con- 

junct ion with t h i s  h i s t o r i c a l  na r ra t ive .  The Panamanian program a s  

t h e  o l d e s t ,  l a r g e s t ,  and most p ro fess iona l  of t h e  country programs 

o f f e r s  an oppor tuni ty  t o  s tudy some of t h e  pol icy  impl ica t ions  of 

launching an a g r i c u l t u r a l  insurance program. 

1. Is a g r i c u l t u r a l  insurance use fu l  t o  small  farmers and can it 

be provided a t  acceptable  c o s t s ?  This is r e a l l y  two quest ions.  

Based on t h e  Panamanian experience,  t h e r e  i s  l i t t l e  douht t h a t  ag r i -  

c u l t u r a l  insurance can serve  farmers whose opera t ions  a r e  s m a l l  i n  

s i z e  y e t  p r i n c i p a l l y  couanercial i n  o r i en ta t ion .  This group con- 

s i s t i n g  of a middle s t r a t a  of farmers producing p r imar i ly  f o r  t h e  

market and a r e  f i rmly  wi th in  t h e  "modern sector*.  They a r e  c l i e n t s  

of t h e  s t a t e  s g r i c - d t u r a l  lending bank and have usual ly  adopted and 

adapted a t  l e a s t  some modern techqology. A t  t h e  farm l e v e l ,  our 

q u a n t i t a t i v e  and q u a l i t a t i v e  s t u d i e s  of . typica ln  farms i n d i c a t e  

t h a t  t h e  "impactg of insurance has  a wide range of e f f e c t s  depending 

upon t h e  agroecologica l  niche t h e  farm occupies. I n  l o w  r i s k  zones, 

insurance has s l i g h t  impact. Insurance i n  zones with high na tu ra l  

r i s k  produces a very s u b s t a n t i a l  and e a s i l y  measured changes on 

income v a r i a t i o n  and crop mix. The fol lcwing t a b l e ,  Table 2, shows 

t h e  e f f e c t s  of insurance under two s e t s  of assumptions about t h e  

producer ' s  r i s k  parameters f c r  a t y p i c a l  farm i n  Guararf. This a rea  



TABLE 1. ISA, O p e r a t i o n a l  Summary 1976 - 19821 

1976/77 1977/78 1978/79 1979/80 1980 /81  1981/82 1982/83* T o t a l  

-- 
MTAL PORTFCILIO 

Coverage ( $ )  25,898 1,129,579 2,636,498 8,121,592 
Number of  pc3l ic ies  9 3 51 809 2,114 
Indemni ty  ( 4 : )  1 , 5 8 8  17,784 102,462 194,642 
N e t  premium ( $ )  1 , 1 6 5  58,723 113,815 331,567 
Loss r a t i o  1.36 . 3  . 9  .59 

Coverage ($)  25,898 1 ,130,433 1 ,887 ,511  4,575,710 
Insurc!d h e c t a r e s  122  5,410 7,307 13,988 
Nunber of p o l i c i e s  - 9  351 525 1 , 2 8 4  
Indcrnnity ( $ )  1 , 5 8 8  . 1 7 , 7 0 4  93,731 130,451 
Net ~ r e m i u m  ($ )  1 ,165  58,723 103,741 269.630 
Loss  h t i o  1 . 3 6  . 3  .9 - 4 8  

Covcraqe ( $ 1  
Nr~rnhcr of  head 
Number of  p c l i c i e s  
Indrmni ty  ( $ )  
Nct premium ( $ )  
I ! !  I<.,t 10 

740,987 3,555,862 
3,332 11,6'77 

284 830 
8 ,731  64,191 

100,074 G l ,  937 
.U7 1 .04 

* F i r a t  i c m c e t c r .  The t o t a l  i n d e m n i t i e s  show t h e  amount p a i d  t o  d a t c .  The t o t a l  enlimdtuci l o s s  e x c e e d s  t h r e e  
m i l l  l on do1 l d c s  f o r  1982/83. 

**Eccimacr-d a t  5.5 p c r c o n t  of coverage, t h e  same r a t e  a s  1981/82. I t  is q u i t e  l i k e l y  t h a t  l o s s u s  w a l l  exceed  
t h o s e  shown, t h u s  i n f l a t e  t h e  l o s s  r a t i o .  As of  t h e  d a t e  o f  t h i s  r e p o r t ,  f i n a l  d n t d  i s  n o t  a v a i l a b l e .  



TABLE 2. Impact Insurance i n  a Typical Fanner 
i n  Guarare, Los Santos Province 

Risk Neutral  (6=0) Risk Averse ( P 1 . 0 )  
hb in-  With No in-  With 

surance insurance surance insurance 

ANNUAL INCOME 

Average incone ($1  
Standard dev ia t ion  
Var ia t ion  c o e f f i c i e n t  ( $ 1  

SALES (Quintals) '  

Maize 
Sorghum 
I n d u s t r i a l  tomato 
Sweet pepper 
Cassava 
M i l k  (Its) 
Meat (kgs) 

INPUTS 

Labor 
Non-insured c r e d i t  ($1 
Insured c r e d i t  ($ )  

'1 q u i n t a l  = 100 lbs .  



is cha rac te r i zed  by f requent  n a t u r a l  hazards f o r  t h e  mixed -11 

farm and l ives tock  ope ra t ions  of t h e  a rea .  Income i s  higher  with 

t h e  insurance i n  both cases  a s  insurance weakens t h e  farmers'  

advers ion  t o  r i s k  and l e a d s  him t o  produce more p r o f i t h b l e  bu t  such 

h igher  r i s k  crops. p a r t i c u l a r l y  corn and sorghum which a r e  

f r equez t ly  b i t  by drought.. It does no t  fol low however t h a t  

izsurance  produces t h e s e  changes. More l i k e l y ,  insurance goes 

hand-in-glove with t h e  a g r i c u l t u r a l  modernization process  and 

suppor ts  it. Change i n  a g r i c u l t u r e  a r i s e s  when a producer has an 

oppor tuni ty  t o  respond p r o f i t a b l y  t o  a market opportunity.  Credi t ,  

technology and insurance provide t h e  means t o  respond. It 1s 

s t r e t c h i n g  l o g i c  t o  argue t h a t  insurance "induces" change. But t h a t  

i s  not  t o  say t h a t  insurance does not  promote it, its presence 

appears  t o  be an impo,-tant element i n  t h e  dec is ion  making process of 

farmers exposed t o  r i s k .  It would be f a i r  t o  say t h a t  insurance is 

an important f i n a n c i a l  mechanism f o r  r i s k  t r a n s f e r  and i n t e r t e m w r a l  

income d i s t r i b u t i o n  f o r  producers who a r e  w i l l i n g  changing t h e i r  

cropping p a t t e r n s  t o  make t h e i r  opera t ions  more p r o f i t a b l e  but  a r e  

i n p d e d  by t h e  real f e a r  of ruinous loss. To t h e  e x t e n t  t h a t  pro- 

ducers  move toward s p e c i a l i z e d  ( o r  monocultural) cropping p a t t e r n s ,  

insarance  becomes inc reas ing ly  useful .  See t h e  r epor t  on Panamanian 

t o n a t o  producers i n  t h e  research  sec t ion ,  f o r  a concre te  case  of t h e  

d a a n d  f o r  insurance cap i t a l - in t ense ,  monoculture farms. 

The answer t o  t h e  f i r s t  p a r t  of t h e  ques t ion  a s  t o  whether i n -  

surance is use fu l  t o  small  farmers is a q u a l i f i e d  af f i rmat ive .  I f  

r i s k  i s  a s i g n i f i c a n t  f a c t o r ,  i f  o t h e r  inpu t s  a r e  a v a i l a b l e  ( c r e d i t  

and technology) and i f  p r o f i t a b l e  oppor tun i t i e s  e x i s t ,  farmers can 

'Income f o r  insured  farmers is understated a s  insurance indemnit ies  
a r e  not included. However, a s  a o s t ,  i f  not  a l l ,  of these  funds go 
t o  t h e  bar,k, they would be r e f l e c t e d  i n  t h e  deb t  s t r u c t u r e  which i s  
no t  included i n  t h i s  t a b l e .  



use fu l ly  adopt insurance t o  mel iora te  t h e  r i s k  of inves t ing  addi- 

t i o n a l  cap i t a l '  i n  more spec ia l i zed  production. The second p a r t  of t h e  

ques t ion  a s  t o  whether it can be provided a t  acceptable c o s t s  is f a r  

more problematic and depends upon t h e  p a r t i c u l a r '  circumstance. 

Insurance is a se rv ice  whose c o s t  of production depends upon nw.er- 

ous  f a c t o r s ,  including t h e  r i sXiness  of t h e  envirorunent, t h e  manner i n  

which t h e  se rv ice  is produced, and t h e  a b i l i t y  of t h e  farmer ( o r  

l ives tock  producer) t o  pay t h e  premium o r ,  a l t e r n a t i v e l y .  of t h e  

government t o  absorb t h e  c o s t .  

In  Panama, t h e  a g r i c u l t u r a l  insurance premium a t  t h e  o u t s e t  itas 5 

percent .  Gradually a s  experience was accurnulated, it was 

d i f f e r e n t i a t e d  by crop and zone and ranged from 3 percent  t o  7 

percent .  It p resen t ly  averages 5.5 percent  while l ives tock premiums 

ranged from 1 percent  t o  10 percent .  Producers i n  Panam almost 

uniformly claimed t h e i r  premiums when added t o  t h e i r  i n t e r e s t  (of 

around 12 pe rcen t )  pushed t h e  c o s t  of b o r m i n g  t o o  high. Y e t  t h e  

t r u e  c o s t  of insurance is considerably higher. A s  Tables 3 and 4 

show, very few opt ions  i n  t h e  ISA p o r t f o l i o  were charged a premium 

t h a t  r e f l e c t e d  t h e  t r u e  c o s t s  of indemnit ies  and adn in i s t r a t ion .  Only 

t h r e e  a g r i c u l t u r a l  insurance premium rates a r e  marginally above t h e  

c o s t  of de l ive r ing  insurance while some subs id ies  a r e  over 90 

percent .  Much t h e  same is t r u e  with t h e  l ives tock  por t fo l io .  In  

f a c t ,  i f  w e  compare t h e  premiums and indemnities i n  Table 1, ve see  

t h a t  between 1976 and 1982, indemnit ies  were 94 percent  of prermiln 

income. With t h e  ca tas t roph ic  l o s s e s  due t o  " E l  NiRo" i n  1983 a r e  

included,  premiums have been inadequate t o  meet even t h e  c o s t  of 

*"El Niiio" i s  a high p ressure  d is turbance  usual ly  occurring around 
Christmas t h a t  a f f e c t s  weather i n  a l a r g e  a r e a  from Central  America 

7-  2.. t . a, A ,  L L  ~ a m  ~ariiciilai-:j-  s:rciig a,< effeczid a g i i -  
c u l t u r e  f ro=  India  costward ac ross  Aust ra l ia  t o  the  h e r i c a s  and 
f i n a l l y  even t o  Southern Africa. While i t  is  a recurr ing  phenolrena, 
it reached record i n t e n s i t y  i n  1982/83. 



TABLE 3. Producer  N e t  Subsidy 
Crop Insurance  1982 

Prov ince  Premium Rate  Loss R a t i o  P l u s  Percen tage  
and  Crop 1981  - 1982 Admin i s t r a t i ve  Costs  o f  Subsidy 

RICE 0.05 
C h i r i q u i  0.0324 0 
Los San t o s  0.1333 62.5 
~ o c l e  0.0927 46.1 
Veraguas 0.0777 35.6 
Panama 0.0395 0 

MAIZE 
C h i r i q u i  
Los San tos  
Her re ra  
Coc l e  
Veraguas 
Panama 

S O R G r n  
C h i r i q u i  
Los San tos  
Herrera 
Cocle 
Veraguas 
Panama 

BEAX (Po ro to )  
C h i r i q u i  

TOMAM 
Los San tos  
He r r e r a  
Cocle  
Veraguas 

ONION 
Los S a n t o s  
brrera 
Cocle  



TABLE 4. Producer N e t  Subsidy 
Livestock Insurance . 1982 - 

Province and Premium Rate Loss Ratio Percentage 
purpose Average 81/82' Administrative Costs of Subsidy 

FEEDER STOCK 

Chiriqui 
Los Santos 
Herrera 
Cocle 
Veraguas 
Panama 

S- BULLS 

o l i r i q u i  
10s Santos 
Herrera 
code 
Veraguas 
Panaraa-Colon 

BREEDER STOCK 

Chiriqui 
Los Santos 
Herrera 
Code 
Veraguas 
Panama-Colon 

'Premium rate  average 1981/82 = (Earn premiums 81/82)/(Coverage 
81/82) - 



indemnit ies  by- a  l a r g e  amount during t h e  l i f e  of ISA. Subsidies  

3 v e  had t o  defray admin i s t r a t ive  c o s t s  and t h e  d i f f e rence  between 

premiums and indemnities.  Furthermore no reserve  has been crea ted  

to cover f u t u r e  los ses .  The government of Panama i s  l i a b l e  f o r  

another  o r  a  s e r i e s  of l a r g e  l o s s e s  t h a t  w i l l  occur with e s s e n t i a l l y  

unknown frequency. 

How much then does it c o s t  t o  produce t h e  insurance and who pays 

the c o s t ?  Again t h e  answer depends upon numerous var iables .  I n  

Pan-, t h e  admin i s t r a t ive  c o s t  of insurance p e r  u n i t  has dec l ined  

s t e a d i l y  a s  t h e  program has grown. I n  1982/83, ISA's opera t ional  

budget subsidy was about $500,000 inc luding t h e  IICA subgrant.  ISA 

i s sued  $16.5 m i l l i o n  of coverage. This implies  t h a t  a t  present  ad- 

rn in i s t r a t ive  t h e  c o s t  of producing insurance is approximately t h r e e  

c e n t s  p e r  d o l l a r  of coverage.' Given t h a t  most of a g r i c u l t u r a l  

insurance admin i s t r a t ive  c o s t s  a r e  t h e  f i x e d  c o s t s  of f  i e i d  inspec- 

. ~ s ,  t h e  p o s s i b i l i t y  of f u r t h e r  reductions due t o  s c a l e s  of econo- 

y a r e  r a t h e r  l imi ted .  Our work i n d i c a t e s  t h a t  t h e s e  c o s t s  under 

ssne r a t h e r  o p t i m i s t i c  assumptions can be lowered t o  around 1.5 

c e n t s  per d o l l a r  of coverage without  s i g n i f i c a n t l y  reaucing t h e  

throucjhness of inspect ions .  I n  1983 I S A  had 2,854 policyholders  f o r  

whom t h e  admin i s t r a t ive  c o s t s  of about $175 p e r  p o l i c y  was paid.  

'This i s  an average f o r  t h e  ISA p o r t f o l i o .  Administrative c o s t  f o r  
the crop covers  range from a high 7.5d p e r  d o l l a r  f o r  so rghm i n  
Veraguas t o  .2C pe r  d o l l a r  f o r  rice i n  Cocle. Livestock insurance 
a d m i n i s t r a t i v e  c o s t s  range from 5.7d p e r  d o l l a r  f o r  feeder  c a t t l e  i n  
Cocle t o  only 0.64d p e r  d o l l a r  f o r  semen b u l l s  i n  'Jeraguas. 
See Tables 7.a and 7.b Gustavo Arcia, E l  Sequro Agricola en Pan&. 
D r a f t  Nov. 24, 1983. Zlimeo. 



The average coverage per po l i cy  w a s  around $5,000. Under Panamanian 

condi t ions ,  this c o s t  could be reduced t o  about $85. - $90 p e r  

pol icy .  That t h i s  3 percent  charge on t o p  of an  average (and 

inadequate)  pure  r i s k  premium of 5.5 percent  and an  i n t e r e s t  r a t e  of 

12  pe rcen t  would prove t o  onerous i f  passed t o  producer mer i t s  

careful considerat ion,  e s p e c i a l l y  when p r i c e s  a r e  kept  a r t i f i c i z l l y  

l o w .  However, t h e  5.5 percent  average premium is, a t  l e a s t  i n  

Panama, returned with " in te res t " ,  t hus  it is a charge only t o  t h e  

y e a r s  when no indemnity i s  received and over t i m e  i s  more than f u l l y  

re turned t o  t h e  insureds.  ISA opera t ions  have over t h e  l i f e  of  t h e  

p r o j e c t  p a i d  t h e  insureds  almost $2 mi l l ion  more than they have paid  

i n .  While t h e r e  are c e r t a i n l y  cases  where inv id iv idua l s  have been 

charges  t o o  much, a s  a whole farmers and stockmen have received 

considerably.more than  they have paid.  

The admin i s t r a t ive  c o s t  then is c u r r e n t l y  around 3 percent  and 

t h e  p resen t  premium rate around 5.5 percent.  However, w e  have no t  

y e t  ca lcu la ted  t h e  c o s t  of t h e  implicit premium subsidy supplied by 

t h e  government (and temporari ly by t h e  r e insure r s ) .  Over t h e  l i f e  

of t h e  program, t h e  da ta  i n  Table 1 ind ica tes  t h a t  indemnities 

exceeded premiums by $1,850,507, o r  about 3.5 percent  of coverage.. 

Thus, ISA's breakeven c o s t s  requi red  an average premium and 

s u b s i d i e s  of 12  pe rcen t  of t h e  t o t a l  amount of coverage, of which a t  

p resen t  t h e  insureds  pay 5.5 percent  and the r e s t  (6.5 percent )  is 

borne by t h e  government. Under op t imis t i c .  assumptions, about 1 .5  

pe rcen t  of t h e  government's con t r ibu t ion  may be saved through 

eco~xnnies of sca le .  Thus, i f  t h e  p a s t  seven y e a r s  a r e  i n d i c a t i v e  of  

t h e  f u t u r e ,  it appears l i k e l y  that  ISA's costs--whether pa id  by t h e  

insureds  or by subsidies--are l i k e l y  t o  decl ine  f r o m  the  prewnt 

'This implies a pure premium (without adminis t ra t ive  c o s t s  o r  a 
reserve c a p i t a l i z a t i o n  f e e )  of 5.5 percent  + 3.5 percent  o r  9 
percent .  



12 pe rcen t  t o  around 10.5 percent  of t h e  average amount of coverage 

issued.  The government of Panama also remains l i a b l e  f o r  any l o s s e s  

i n  excess of premiums. 

Should f u t u r e  indemnit ies  p a r a l l e l  those of t h e  p a s t  seven 

yea r s ,  about 9  percent  (5.5 percent  premium + 3.5 percent  subsidy) 

w i l l  be t r a n s f e r r e d  back t o  t h e  farmers i n  t h e  form of  indemnities. 

The n e t  r e s u l t  f o r  farmers is then p o s i t i v e  by 3.5 percant  and the 

cost t o  t h e  government f o r  t h e  opera t ion  of ISA w i l l  l i k e l y  dec l ine  

wi th  economies of s c a l e  from t h e  c u r r e n t  6.5 percer.t ( 3  percent  

admin i s t r a t ive  c o s t s  + 3.5 percent  premium subsidy) t o  around 5  

pe rcen t  of t h e  premium w r i t t e n  (1.5 percent  adminis t ra t ive  c o s t s  + 

3.5 percent  premium subsidy . 

Can a  na t iona l  government such a s  Panama absorb t h e  c o s t  of a  

nationwide program? In  Panama w e  have est imated t h a t  t h e  adminis- 

t r a t i v e  and premium subsidy c o s t  t o  t h e  government is about 6.5 

percent  of t h e  t o t a l  coverage wri t ten .  For 1982, t h e  value of 

production of a g r i c u l t u r e  and s tockra i s ing  was $178.5 mi l l ion  

( s t a t e d  i n  1970 do l l a r s ) . '  Using t h e  wholesale p r i c e  index f o r  

t h e  a g r i c u l t u r a l  s e c t o r  t o  i n f l a t e  this data, t h e  1982 value of 

production i n  c u r r e n t  d o l l a r s  i s  $575 mi l l ions .  I f  ISA w e r e  t o  

i n s u r e  coverage f o r  1/2 of t h e  value of t h e  . ag r i cu l tu ra l  s e c t o r ' s  

production,  this would imply a  cu r ren t  d o l l a r  adminis t ra t ive  c o s t  of 

$8.5 mi l l ion  and premium subsidy c o s t  of s l i g h t l y  over $10 mil l ion.  

It should be noted t h a t  no country has y e t  c rea ted  an insurance 

program of t h i s  s i z e .  including t h e  U.S.1 l ikewise,  t h e  new r i s k s  

accepted could vary s i g n i f i c a n t l y  from those  p resen t ly  insured.  

S t i l l ,  $20 mil l ion  annually i s  an a~prox imat ion  of t h e  adrninis- 

t r a t i v e  and premium subsidy c o s t  of a  l a r g e  nationwide program. 

That sun represents  about 3.5 percent  of t h e  t o t a l  value 

a g r i c u l t u r e ' s  coa t r ibu t ion  t o  t h e  Panamanian GNP. While t h e  c o s t  is 

quite high, it would not  appear t o  be unsustainably high. 



This is the  average annual cos t  of operating the Insurer. How- 

ever, the Government of Panama wocld a l s o  have t o  a s sme  a contin- 

gent l i a b i l i t y .  In 1982/83 drought produced losses which reached 20 

percent of t o t a l  agr icu l tura l  coverage. A l o s s  of t h i s  magnitude 

with an insurance program covering one-half of the  v a h e  of produc- 

t i o n  would isply t h a t  t h e  government would have t o  supply ISA with 

over $60 million. This is almost surely beyond the a b i l i t y  of the 

government when revenues a r e  severely reduced without major cu ts  i n  

other areas. The only a l te rna t ive  i s  t o  e i t h e r  capi ta l ize  a reserve 

through annual budget appropriations and/or charge a reserve capi- 

t a l i za t ion  fee a s  part of the premium. It is  the  nature of insur- 

ance t h a t  a major drought may s t r i k e  long before the  reserve is  i n  

place. So government, perhaps with some assistance from reinsurers, 

must bear t h i s  r i s k  w.hile the  reserve is  capitalized. In Panama, 

the  major problem is not the average annual cost  (assuming tha t  ISA 

fu ture  losses roughly p a r a l l e l  those of the f i r s t  seven years).  It 

is instead t h a t  a larger  program necessarily implies a very much 

la rger  catastrophic lo s s  r i sk  which is l ike ly  beyond the  govern- 

ment's a b i l i t y  t o  meet during a c r i s i s* .  There i s  no theoret ical  

problem i n  capi ta l iz ing a reserve t o  meet the  contingency. The 

problem presented is essent ia l ly  t h a t  it would be very d i f f i c u l t  to  

maintain a reserve of t h i s  s i z e  in tac t .  

it hardly need be pointed out t h a t  a large,  re la t ively l iquid 

reserve of t h i s  s i ze  is an enticement f o r  gavernments. A very high 

degree of f i s c a l  r e s t r a in t  would be required t o  maintain a large 

pool of money f o r  a d i sa s t e r  t h a t  may occur many years i n  the  future. 

*At a 5% premium ra te ,  the  Government of Panama implicit ly accepts a 
contingent l i a b i l i t y  of $20 f o r  every additional dol lar  of premium 
received by ISA. 



Clearly the  major shortcoming of the Panamanian program has been 

the  f a i l u r e  t o  recognize and provide f o r  catastrophic losses. 

Either the insureds must be charged an additional reserve 

capi ta l iza t ion  premium o r  the  government must pu t  up a reserve t o  

cover these infrequent but cer ta in  losses. One of tbe primary 

charac te r i s t ics  of an insurer  is t h a t  it possesses a reserve, 

likewise, one of the  pr incipal  respons ib i l i t i es  of the management i s  

the  stewardship of these funds. A basic pr incipal  of insurance is 

t h a t  manageaent's performance is measured i n  pa r t  by its investment 

po l ic ies  and by t h e  f a c t  t h a t  it does not accept r i sk  a t  premiums 

which decapitalize reserves. Unfortunately ISA f a i l s  t h i s  test. In 

this sense, ISA is a pass-through device f o r  monies tha t  the  

government muld  have had to  expend i n  other vays (i.e., 

recapi ta l izatron of the  lending bank). 

The Government of Panama launched ISA with no reserve and only 

$1 million i n  quaranteas. For t h e  f i r s t  few years experience was 

good and the  losses were less than premiums. Prom 1976 t o  1982 

losses exceeded premium i n  only one year. Based upon t h i s  e x p e r  

ience, I S A  was able t o  obtain corrmercial reinsurance on favorable 

terms ( f o r  1981/82 and 1982/83) a s  w e l l  a s  cap i ta l ize  a small 

reserve of about $300,000. When a major d i sas te r  struck, the qua? 

antee, the reinsurance, and t h e  reserve were inadequate. The rein- 

surance was l o s t  a s  a resul t .  The government of Pan- was forced 

t o  f ind  funds t o  meet ISA's obligations. A d i sas t e r  of t h i s  magni- 

tude is pre2ictable--even certain.  It is rea l ly  only a question of 

when. While the theory f o r  N ~ ~ O U S  losses i n  other  l i nes  of i n s u r  

ante is not d i rec t ly  applicable t o  agr icul tural  insurance (as  there 



is no s t a t i s t i c a l  independence of loss). it is e a s i l y  forseen t h a t  

an i n s u r e r  concentrated heavi ly  i n  c e r e a l  g ra ins  w i l l  a t  some point  

s u f f e r  a very l a r g e  loss .  &en the approximately $3 mi l l ion  l o s s  on 

$13 m i l l i o n  of a g r i c u l t u r a l  coverage is not t h e  worst case. Larger 

l o s s e s  can be expected. Again, t h e  re levant  quest ion i s  only when 

they  w i l l  occur. Theore t ica l ly  they could occur any time including 

t h e  next p lan t ing  season. Likewise. a series of smaller  annual 

l o s s e s  i n  severa l  consecutive years  could produce a cumulative l o s s  

of s i m i l a r  magnitude. If t h e  Government of Panama i s  t o  continue t o  

o f f e r  a g r i c u l t u r a l  coverage, t h i s  f i n a n c i a l  contingecy must be 

confronted a t  t h e  earliest p a s s i b l e  moment. 

2 )  A review of t h e  a f f o r d a b i l i t y  of insurance f o r  small carrmer- 

c i a 1  farmers and f o r  t h e  goverrment leads  u s  d i r e c t l y  t o  t h e  second 

s e t  of i s s u e s  t h a t  arise from t h e  PP. I f ,  a s  t h e  PP argued, a g r i -  

c u l t u r a l  insurance is use fu l  t o  farmers and af fordable  f o r  govern- 

ment (and upon which t h e  Panama's experience c a s t s  sane doubt) ,  can 

it be successful ly  operated a s  a publ ic  s e c t o r  e n t e r p r i s e ?  It was 

assumed i n  1978 t h a t  t h e  publ ic  s e c t o r  was t h e  only a l t e r n a t i v e /  t h e  

p r o j e c t  was s t ruc tu red  on t h i s  assumption. 

Severa l  d i s t i n c t  cons idera t ions  weigh i n  t h e  judgement of t te  

e f f i c a c y  of publ ic  s e c t o r  en te rp r i se .  Ahove-we have argued t h a t  t h e  

Government of Panama took a major f i n a n c i a l  r i s k  and suffered  a 

heavy l o s s  a s  a r e s u l t .  It is furthermore s t i l l  exposed t o  t h e  s m e  

o r  even heavier  loss .  A s  p a r t  of t h e  publ ic  sec to r ,  t h e  i s sue  of 

- 
'While one cannot reasonably imagine a l l  insured autos  o r  a i rp lanes  
being damaged o r  destroyed a t  one t i m e ,  t h i s  i s  exact ly  the  predica- 
& ^C I* . .  - -  * * & *L^  
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incidence (frequency) and sever i ty  of l o s s  a r e  unknown. The problem 
is complicated by t h e  f a c t  t h a t  dz ta  i s  inadequate and time s e r l e s  
a r e  too short .  Cer ta in ly  10 yea r s  of experience is too  shor t  t o  
e s t ima te  accura te ly t  20 years  and more, probably 50 t o  100 years  of 
d a t a  w i l l  be required. In our research we repor t  t h e  f i r s t  a t tempts  
t o  develop a premium ca lcu la t ion  based upon primari ly y i e l d  data 
supplemented by c l imatologica l  p r o f i l e s  of production zones. 



premiums has t o  some e x t e n t  been a political i ssue .  ISA and t h e  

government are w e l l  aware t h a t  many premiums are too l o w  ( see  Tables 

3 and 4 )  y e t  no explicit subsidy has been provided t o  cover t h i s  

gap. Likewise ISA has  been under s u b s t a n t i a l  p ressu re  t o  not  e i t h e r  

raise t h e  premium o r  no t  insu re  some farmers who, due t o  t h e i r  

i s o l a t i o n ,  are very c o s t l y  t o  serve.  While it c e r t a i n l y  can be 

argued on grounds of equ i ty  t h a t  insurance should be extended t o  

these  fanners ,  one cannot have both insurance and high cost without 

some- one paying. This  a d  hoc f inancing coupled with p o l i t i c a l  

p ressu re  on premiums w u l d  no t  appear l i k e l y  t o  produce a s t rong,  

viable,  or se l f - f inancing i n s t i t u t i o n .  I n  o t h e r  coun t r i e s  where 

this s t r a t e g y  of f i n a n c i a l  improvisation has been attempted, t h e  

results have been a total  f i n a n c i a l  d i s a s t e r .  An extreme exacple of 

the r e s u l t s  of t h i s  p o l i c y  of p o l i t i c a l l y  influenced premiwn r a t e s  

is to be found i n  Costa Rica where a small rice insurance program 

(2,000 p o l i c i e s )  has  produced l o s s e s  of $24 mil l ion  between 1970 and 

1979, wi th  one l o s s  of over $4 mil l ion  i n  1982, due t o  inadequate 

premiums.3 In Mexico, thought a t  t h e  o u t s e t  of t h e  p r o j e c t  t o  be 

a model, c o s t s  have exceeded one-half b i l l i o n  d o l l a r s  per year!. 

Paul Crawford and 3. D. Von Pishcke have argued, t h e r e  is a very 

real danger t h a t  a g r i c u i t u r a l  insurance i n  t h e  p u b l i c  s e c t o r  w i l l  be 

converted i n t o  a farm income support  payment. This is p a r t i c u l a r l y  

true when t h e  p o l i t i c a l  milage i s  r e a l i z e d  today and t h e  c o s t s  a r e  

defer red  u n t i l  a f u t u r e  and unknown date.  

I n  Panama, t h i s  is i n  f a c t  occurring,  a l b e i t  t o  a l e s s e r  degree. 

The system is extremely exposed t o  p o l i t i c a l l y  mandated decision- 

making. Premiums are kept  a r t i f i c i a l l y  l o w ,  f inances  a r e  ad hoc an3 

no provis ion  f o r  major l o s s e s  have Seen made, desp i t e  one severe 

l o s s  which made c l e a r  t h e  inadequacy of t h e  p resen t  structure. To 

t h e  e x t e n t  t h a t ,  p o l i t i c a l  pressure  has been brought t o  bear  on 

premiums and coverages, it has  no t  y z t  proved t o  be t o o  cos t ly .  



Ibwever, optimism t h a t  Panama w i l l  no t  j o i n t  t h e  rarJcs of insu re r s  

who have become covert  subsidy channels is no t  warranted. 

F ina l ly ,  Panama's experience r a i s e s  t h e  ques t ion  of t h e  q u a l i t y  

and autonomy of pub l i c  s e c t o r  management. In t h e  case of ISA, t h e  

same manager has  been i n  charge s i n c e  i t s  founding. She is a strong 

and competent l eader  although bounded both by p o l i t i c a l  consider- 

a t i o n s  a s  we l l  as bureaucra t ic  ru les .  lhese  have proved t o  be 

severe  r e s t r i c t i o n s .  It is f a i r  t o  say a l s o  t h a t  entrepreneurship 

has  been severe ly  l imi ted  by a r e s t r i c t i v e  law and p roh ib i t ions  not  

imposed on o t h e r  i n s u r e r s  ( i -e . ,  ISA cannot i s sue  l i f e  insurance).  

Under t h e s e  circumstances, management's t a s k  is increas ingly  

d i f f i c u l t .  Tne management of many a g r i c u l t u r a l  i n s u r e r s  around t h e  

world, con t ra ry  t o  t h e  ISA experience, show l i t t l e  i n t e r e s t  i n  t h e i r  

bottom l i n e  and a c t  in bureaucra t ic  a s  opposed t o  en t repreneur ia l  

fashion.  It i s  c e r t a i n l y  des i rab le  t h a t  t h i s  r a t h e r  unusual 

s i t u a t i o n  of s t rong,  competent, f i s c a l l y  conservat ive  (though 

p o l i t i c a l l y  bounded) management continue. 

B. Ecuador 

The c rea t ion  of t h e  insurance company, named "Conpaiiia Nacional 

de Sequros Agsopecuarios (WNASA) was both a lengthy and ardous 

task .  

A t  t h e  o u t s e t ,  t h e  p r o j e c t  s t a f f  began working with t h e  Ministry 

of Agriculture (MINAG),  a s  a g r i c u l t u r a l  insurance would l o g i c a l l y  

appear t o  f a l l  within t h e  adminis t ra t ive  domain of t h e  MILJAG. In 

February 1979, t h e  Ministry and IIUI signed a l e t t e r  of under- 

s tanding.  In t h e  l e t t e r  t h e  Ministry agreed to lead t h e  i n t e r -  

i n s t i t u t i o n a l  working group responsible f o r  c r e a t i n c  t h e  i n s u r e r  

while I I C A  would supply t echn ica l  ass is tance .  



The Banco Nacional de Fanento (BNF) s ince  -1974 had been 

author ized  t o  c r e a t e  and develop a g r i c u l t u r a l  i n s u r a n ~ e . ~  m e  new 
Agr icu l tu ra l  Pranotion and D e v e l w e n t  ~ a w '  had, a t  the  s t rong  

recanmendation I I C A ' s  t echn ica l  s t a f f ,  included an a r t i c l e  

au thor iz ing  t h e  MINAG t o  develop a p i l o t  a g r i c u l t u r a l  insurance 

p r o j e c t  on an experimental bas is .  

Af te r  t h e  p r e s i d e n t i a l  e l e c t i o n s  t h e  z e g o t i a t i o r s  f o r  t h e  

c r e a t i o n  of CONASA ha l t ed  f o r  a while under *e new goverment,  t h e  

Process was again i n i t i a t e d .  The program, although of i n t e r e s t  t o  

t h e  goverment,  d i d  not  have a high enough p i o r i t y  t o  be scheduled 

f o r  congressional  ac t ion  within a reasonable tine. m e  a l t e r n a t i v e  

was t o  bu i ld  a concensus wong t h e  rnenbers t o  e s t a b l i s h  an insurance 

canpany using t h e  t r a d i t i o n a l  rou te  of seeking approval of t h e  

Superintendent of Insurance and p lac ing t h e  canpany under t h e  

corpora te  and insurance laws of Ecuador. 

me experience of t h e  p r o j e c t  s t a f f  had by e a r l y  1980 begun t o  

p o i n t  out  t h e  danger of a pub l i c  s e c t o r  insurer .  Early p r o j e c t  work 

i n  Hexico and t h e  i n i t i a l  experience i n  Panana, coupled with an 

extens ive  world-wide review of e x i s t i n g  p r o g r a ~ s  c a r r i e d  out by 

AIDfiashington pointed out  t h e  danger of publ ic  sec to r  insurance 

quickly  tu rn ing  t o  disguised subsidy. This u7dercut one of t h e  

fundamental assunptions of t h e  p r u j e c t ,  i . e . ,  t h a t  t h e  goverment 

could and should run t h e  insurance proyrm. 

me p r o j e c t  had been designed a s  a p i l o t  p r o j e c t  and a s  a learn-  

i n g  laboratory.  One of t h e  f i r s t  lessons  learned was t h a t  with one 

exception ( m e r t o  Rico-which a s  of t h i s  wr i t ing  has ceased t o  be an 

exception),  governnent-run insurance programs had proved t o  be 

cover t  subsidy proqrams with d e c i s i o n a a k i n g  based a s  such upon 
. . p o l ~ t l r a l  r r i t e r i a  2s nFnn terh.?icrl  cc?si.'er=tic:a. 



It was a time f o r  r e th ink ing  t h e  o r i g i n a l  s t r u c t u r e  of t h e  

insurer .  In e a r l y  1981, N. Maurice i n  a meno6 noted t h e  problem 

and proposed using e i t h e r  a p r i v a t e  o r  mixed c a p i t a l  insu re r  t o  

provide p r o t e c t i o n  a g a i n s t  what we then bel ieved was spora t i c ,  

p o l i t i c a l l y m o t i v a t e d  decisionmaking.  

I f  i n  February 1981 it was poss ib le  t o  argue f o r  s i x e d  c a p i t a l  

canpanyr by October N. Maurice could based upon t h i s  in tens ive  

rev iev  w r i t e  t h a t  the8 

'Key elements ... a r e  t h a t  t h e  i n s u r e r ' s  zan;lgereent 
be p r i v a t e  s e c t o r  controlled.. .  and t h a t  oovern- 
ment subs id ies  t o  t h e  system be contrac ted ,  spe- 
c i f i c  and limited... ( n o t )  open ended guarantees 
t o  pay excess losses."  

A s  e x i s t i n g  progrsns were reviewed, it a l s o  becaine apparent t h a t  

managerial autonany was severe ly  l imi ted  by s i t u a t i n g  an insure r  

wi th in  t h e  Ministry of Agriculture. In Latin America, t h e  Ministry 

of Agr icul ture  tend t o  r ece ive  a very m a l l  por t ion  of t h e  budget 

(on average about 3 percent )  and a s  a r e s u l t  is usual ly  u d e r s t a f f e d  

and i t s  personnel poorly paid. It l ikewise has l i t t l e  experience i n  

managing c m p l e x  f i n a n c i a l  programs l i k e  insurance. 

In Ecuador, it was no t  poss ib le  t o  change t h e  design of t h e  

i n s u r e r  and leave t h e  pub l i c  sec tor .  The p r o j e c t  and A I D  had 

acquired ccmmitments t o  t h e  govennent t h a t  had t o  be honored. 

Ins tead ,  t h e  p r o j e c t  s t a f f  was a b l e  t o  convince the  Gwerrment of 

Ecuador t o  e s t a b l i s h  a mixed c a p i t a l  insurer .  

On October 1, 1980, CONASA was crea ted  with 94 percent  of govern- 

ment c a p i t a l  and 6 percent  of p r i v a t e  s e c t o r  c a p i t a l .  The p r iva te  

...ctcr c2pit=l s&s=rixG Sj- t f . ~  fo::&.irhg Grqai*izatiGi,s, 



1. Central Ecuatoriana de Servicios Agricolas 
2 .  El Fondo Ecuatoriano Populonun Progressio 
3. La Caja de ~ridito Agricola who transferred its stock to la 

AsociaciSn de Ganaderos de la Sierra because under Ecua- 
dorian law a bank cannot be a stockholder of an insurer. 

The BNF agreed to make an annual contribution to provide capital 

and cover administrative expenses not met by the subgrant, while the 

3anco Central would gradually capitalize a reserve with annual con- 

trib.uti0r.s. 

The mixed capital structure was intended to open up board 

meetings to outside scrutiny and to help bring a more systematic 

concern for the financial results of the company. The initial plan 

-as to gradually dilute the govern- ment's participation by selling 

wre stock to the private sector. In this fade-out venture, the 

goverment's participation would gradually decline until it become a 

minority partner. The government's role would be to function as the 

ultimate garantor of the insurance scheme--in effect a catastrophic 

reinsurer. 

The operational results of three years of CONASA operations are 

.sunmarired in Table 5. In three years of operation CONASA has 

praduced si-ificant losses. 

Its agricultural portfolio is composed of potatoes in the north 

of the country, rice and soft corn on the coast, and hard corn in 

the moutains. Its livestock portfolio, although still quite small. 

is rmm.mserl mostly of ailiry stnrk.  T??n lnsees +_"fel-.~s 1-o 

worrisone but can be explained in part by adverse weather, 

especially in 1983, and premiums of 4-6 percent which are obviously 

too low. It would appear that just to meet the pure loss costs 

these rates would have to be doubled. 



TABLE 5. CONASAI Sunmary of Cpe ra t i ons  
June  1981  - June 1983' 

Concept 1981  1982 1983 T o t a l  

TOTAL PORTFOLIO 

Kinber  of p o l i c i e s  
Coverage 

(000 Sucres )  
Irfmirm i n c m e  

(000 Sucres )  
Indemnity  

(000 Sucres )  
Loss r a t i o *  

AGRICULTURAL INSURANCE 

Sunber  of p o l i c i e s  
Xrmber o f  i n s u r e d  

h e c t a r e s  
Coverage (000 Sucres )  
F r e n i m  i n c m e  

(000 Sucres )  
I n d e n n i t y  ( h e c t a r e s )  
I n d m n i t y  (000 Sucres )  
Loss r a t i o t  

CATTLE INSURANCE 

H m b e r  o f  policies 
Nunber o f  head 
Coverage (000 Sucres )  
P r e n i m  incane  

(000 Sucres )  
I n d e n n i t y  (000 Sucres )  
Loss r a t i o *  

I n d e m n i t y  
P r e n i m s  



More troublesme is t h a t  i n  1981 operational costs  were about 

S./6 mill ion and S./8 mil l ion fo r  1982. The 1983 budget is S./lO 

million.* For the  l a s t  two years t!!e adninis t ra t ive costs  have been 

about 1/3 of the t o t a l  coverage a d  almost 6 times premim incme. 

Another measure of the  sever i ty  of the  problem would be t o  calcillate 

t h e  cos t  per policy of CONASR's insurance. A t  the current exchange 

r a t e ,  it cos ts  U3NASA $630 i n  adninis t ra t ive expense t o  issue an 

average policy worth $2,280, exclusive of loss  costs. It is c iear  

t h a t  CONASA need t h a t  measures a re  taken immediately t o  reverse and 

dramatically lower both the a b i n i s t r a t i v e  cost.and the iosses. 

It is not necessary t o  repeat the  exercise performed i n  the 

Panama section of t h i s  report. Neither the Ecuadorian farmers nor 

the  governnent can finance a system characterized by heavy and 

s t ead i ly  escalating adninis t ra t ive costs and the issuance of a hand- 

f u l  of small po l ic ies  a t  a prmiun r a t e  f a r  b e l w  the actual loss 

costs. Down t h a t  road l i e s  f inancial  disaster.  It is fortunate 

t h a t  CONASA is still qu i t e  snall .  Under the present system, a s  the 

nunber of po l ic ies  g r w  arithmetically,  the potential-and t o  saae 

extent actual--losses grow geanetrically. While CDNASA is  s t i l l  i n  

the  p i l o t  stage,  sane of these excessive costs  a re  cer ta inly ur.der- 

standable, but a t  the  same time vigorous action must be taken tc 

counter t h e  vicious cycle of a small nunber of pol ic ies  coupled with 

s t ead i ly  increasing overal l  cos t s  and a very high lo s s  ratio.  
8 

What can be learned fran the Ecuadorian experience? I t  has been 

argued t h a t  agr icu l tura l  insurance could reach and serve n a l l  

farmers a t  an acceptable costs. The r e a l i t y  i s  tha t  indeed it can 

reach ana l l ,  pr incipal ly  canmerci+l. farmers but cannot reach 

*The Sucre exchange r a t e  has gradually changed fran S./24 t o  $1 t o  
around S./85 t o  $1 between 1981 and 1983. 



s m a l l .  p r imar i ly  subs is tence ,  farmers a t  acceptable cos ts .  Beslde 

see ing insurance a s  a  -servicem t o  t h e  a g r i c u l t u r a l  s e c t o r  and 

continue t o  emphasize t h e  socio-economic b e n e f i t s  of extending 

coverage t o  small  farmers, t h e  inc lus ion of l a r g e r  farmers and 

coverage of a s s e t s  (machinary and buildings)  and prodozers l i v e s ,  

can  con t r ibu te  t o  s t a b i l i z e  t h e  f i n a n c i a l  perfomance of t h e  

p o r t f o l i o  and i n  t h i s  way CONASA could imprcve sosewhat t h e  

opera t ing  r e s u l t s  by including them i n  its insurance prograa. 

It appears h ighly  recommendable a t  t h i s  s t a g e  t h a t  CO?IP.SA 

redef ine  its market, vigorously s e l l  i t s  products,  desiqn new 

coverage f o r  i-ural a reas ,  develop r e a l i s t i c  pseziums based on an 

improved understandilg of a g r i c u l t u r a l  r i s k s  and upqrade some a reas  

of managenient, s p e c i a l l y  opera t ive  and f i n a n c i a l  plzn?ing. i n  order  

t o  gradual ly  br ing  h e a l t h i e r  f i n a n c i a l  condit ion making poss ib le  a  

sus ta ined  growth and reducing its depeodence on goverxzent subs id ies  

and/or e x t e r n a l  aid.  

C. BOLIVIA 

The i n t e r e s t  i n  a g r i c u l t u r a l  insurance i n  Bolivia has a  long 

h i s to ry .  In 1950 t h e  Bolivian Congress enacted a law providing 

insurance aga ins t  h a i l  i n  t h e  wine grape growifig a reas  and provide6 

f o r  funds t o  cover t h e  c o s t  of t h e  program. Ihe insurarce  =as t o  be 

administered by t h e  Banco Agricola de Bolipia. For reasons that a r e  

not  c l e a r ,  t h e  program was never s e t  up and t h e  l a x  was revoked i n  

August 1953. One may assune t h a t  given t h e  p o l i t i c s ?  i a s t a b i l i t y  of 

t h e  t i n e ,  it proved impossible t o  e s t a b l i s h  t h e  progrx.. 

The i s s u e  of a g r i c u l t u r a l  insurance lay  dormant u n t i l  1967 when 

a s p e c i a l  commission was crea ted  to prepare a h a i l  insurance program 

i n  th ree  month period.  h September 7, 1967 the  o f f i c e  of Agrl- 

c u l t u r a l  and Livestock Insurance a s  p a r t  of t h e  Miniscry of Agri- 

c u l t u r e  began .operat ion.  It operated only s i x  months and then 

closed due t o  lack of funds. 



Ten yea r s  l a t e r ,  i n  1977, when USAIDhashington sen t  a person 

from Washington t o  d i scuss  mounting a program, t h e  Bolivian 

government was q u i t e  recept ive  t o  t h e  idea. This was espec ia l ly  s o  

s i n c e  t h e  model proposed, crop c r e d i t  insurance, appeared t o  obviate 

one of t h e  most severe problems of t h e  two previous at tempts t o  

mount a program. Data on production, y ie lds ,  and p r i c e s  were 

v i r t u a l l y  non-existent. As crop credit insurance insured p a r t  of a 

f a r  more e a s i l y  q u a n t i f i a b l e  and v e r i f i a b l e  crop production 

investment or loan, t h e  s t a t i s t i c a l  demands p e a r e d  t o  be 

obviated. As t h e  AID-funded program contenplated f inancing 

admin i s t r a t ive  c o s t s  and providing a reserve through P.L.480 t o  

cover l o s s e s  i n  excess of premium, t h e  o the r  major problem t h a t  had 

produced t h e  f a i l u r e  of previous at tempts was a l s o  solved. 

The fol lowing year ,  on May 31, 1978, t h e  U.S. Government and t h e  

Bolivian Ministry of Peasant Af fa i r s  and Agriculture (MAC&) signed a 

P.L. 480 T i t l e  I11 agreement which provided a 25 ml l l ion  Bolivian 

Peso ( a p p r o x h a t e l y  $1 mi l l ion  a t  t h e  then p reva i l ing  exchange r a t e )  

reserve f o r  a yet-to-be c rea ted  insure r  within MA-. This f lnance 

would cover any d i f fe rence  between t h e  premium co l l ec ted  and t h e  

a c t u a l  l o s s e s  f o r  t h e  1650 small farmers insured during t h e  four  

year  l i f e  of t h e  p i l o t  p ro jec t .  

A series of rapid  changes i n  t h e  government of Bolivia made it 

necessary t o  go through extended negot ia t ions  with severa l  govern- 

ments. An agreement was f i n a l l y  reached on Ju ly  11, 1979. The 

i n s u r e r ,  Aseguradora ao l iv iana  Agropecuaria (ASBA) was es tab l i shed  

by a decree  law. Its l e g a l  s t r u c t u r e  was a publ ic  sec to r  i n s t i t u -  

t i o n  wi th  its own adminis t ra t ion  and a s s e t s  but  under t h e  tu te l age  

of %LC&. 

The a c t u a l  s t r u c t u r e  of ASBA was somewhat d i f f e r e n t  than t h a t  

i n i t i a l l y  envisioned. I n  t h e  process of negot ia t ing  it became quite 

apparent  t h a t  a s e c t i o n  wi th in  MACA could not e f fec t ive ly  m u n t  the  



insurance program due both to the then current weakness and disor- 

ganization of the Ministry as well as the desire of several succes- 

sive governments to use the insurer's P.L. 480 reserve to help 

reduce the level of rural discontent. As in Ecuador, it was not 

possible to back away from AYACA entirely as understandings had been 

given and accepted. 

To enable the insurer to function as autonomously as possible, 

it was structured first as an autonomous public institution. Its 

board of directors was weighted to mitigate the likelihood of 

political decision-making. The Ministry of Agriculture and the 

President of Banco Agrlcola de Bolivia (BAB) represented the 

governmenti three seats were given to the cooperative movement and a 

swing vote seat to a representative of the executive secretary of 

P.L. 480. furthermore, an Executive Commission composed of one 

representative of the Board, the Manager of ASBA, the legal council 

of ASBA and the IICA technical advisor was created. This Execative 

Couunission would oversee the daily workings of ASBA and would meet 

far more frequently (in fact, informally on an almost daily basis) 

than the Board. 

In fact, what was created in Bolivia out of the demands of the 

political sector for insurance, was a largely autonomous 

management-run company. In legal fact, it was subjec: to the 

guidance of WCA, in reality the management had considerable 

autonomy. As a result, ASBA was able to operate with ncne of the 

personnel movements following government changes. ASBA was. 

however, far from a private sector insurer as its personnel from 

management down were under the public sector personnel rules. ?here 

were few incentives beyond personal satisfaction to promote 

empresarial Sehaviour. As in Ecuador, the project staff had 

modified the initial conception of the program in response to the 

conditions encountered. The problem of politically motivated 

decision-makirig was perceived although certainly not in all of its 



ramifications. Likewise, there  was a p a r t i a l  awareness t h a t  

bureaucratic management could poise a problem. Both i n  Ecuador and 

Bolivia a p a r t i a l  answer was t o  bring i n  pr ivate  sector members  t o  

help d i l u t e  the control of the  insurer. In Bolivia, another layer 

in t h e  form of an executive commission was added a s  fur ther  

insulation f o r  management. 

In general, we believe t h a t  t h i s  structuring was relat ively 

successful i n  containing p o l i t i c a l  pressure on premium ra tes  and on 

loss  adjustments. There were sporadic attempts t o  override 

technical decisionwaking but no sustained e f f o r t  u n t i l  the  pro;ect 

was several  years old. As ASBA became larger  and more vis ible ,  and 

as the  project  s t a f f  gained f i rs t -hand experience i n  other 

countries, it appeared increasingly l ike ly  t h a t  ASBA would come 

under pressure, i f  not d i rec t ly  from the government then from the 

insureds mobilized t o  pressure the  government t o  force ASBA t o  pay 

unjust i f ied indemnities a f t e r  a disaster.  Indeed, several  attempts 

along these l i nes  were made. 

A t  t h i s  point,  it is perhaps valuable to  point out the very 

f r a g i l e  f inancial  balance t h a t  characterizes insurance--and par t ic -  

u la r ly  agr icu l tura l  insurance. W e  e a r l i e r  pointed out  t ha t  agri-  

cul tural  insurance i s  a catastrophic loss  business and t h a t  there is 

no independence of loss. Everyone can and frequently does lose a t  

once. A new agr icu l tura l  insurer,  i n  return f o r  a s m a l l  premium ( i n  

the case of ASBA 5 % )  accepts a contingent l i a b i l i t y  many times 

greater  ( 2 0  times greater  i n  the case of ASBA). Unable in  its f i r s t  

years t o  obtain reinsurance. a l l  t h i s  r i sk  must be borne by the 

insurer. This s i tua t ion  i n  turn d ic ta tes  a very cautious approach 

t o  select ion of r i s k s  and adjustment of losses. Even very s m a l l  

changes i n  e i ther  underwriting ( r i s k  acceptance) and lo s s  adjustment 

(indemnity payment) may be the  difference between breaking even or 

adding marginally t o  the  reserves and a disasterous decapltali-  

sation. There i s  very l i t t l e  roo- for  mistakes and almost none fo r  



non-technical decision-aking. The f u t u r e  of a new a g r i c u l t u r a l  

i n s u r e r  hangs by a slim th read  i n  t h e  b e s t  c i rcuns tances t  a major 

l o s s  o r  a series of m a l l  sequen t i a l  losses  can s p e i l  ruin. Even 

r e l a t i v e l y  modest e r r o r s  i n  measuring r i s k  can have severe conse- 

quences. I f  p ressu re  is brought t o  bear  a f t e r  t h e  preriun has been 

accepted f o r  a given r i s k  t o  modify ex-post t h e  i n d e ~ n i t y ,  it can 

and i n  c a s e s  observed around t h e  world usual ly  does, imply a 

d e c a p i t a l i z a t i o n  of t h e  insurer .  

The opera t iona l  results of ASBA a r e  shovn i n  Table 6. The p i l o t  

program was launched wi th  50 p o t a t o  f a m e r s  near Ccchabamba i n  

1980/81. The fol lowing year ,  1981/82, the  BPB became i l l i q u i d  and 

extended very  few loans. As a r e s u l t  ASBA had t o  c m f i n e  its 

a c t i v i t i e s  t o  p o t a t o  cover i n  t h e  same area  but  was ab le  t o  i n i t i a t e  

p i l o t  p r o j e c t s  i n  corn and o t h e r  crops. Losses were moderate. 

When c r e d i t  again became a v a i l a b l e  through t k e  BAB i n  1982/83, 

t h e  nuaber of insureds  was increased from 96 t o  926, t h e  number of 

h e c t a r e s  increased by a f a c t o r  of 17 while t h e  coverage i n  Bolivian 

Pesos kept  pace, inc reas ing  17 times f ran  $ ~ 4  mil l ion  t o  e l 7  

mi l l ion .  It proved t o  be a moderately bad a g r i c u l t u r a l  year and 

produced a l o s s  r a t i o  of 2.47. The nunber of crops insEed 

continued t o  grow with p i l o t s  begun on a very small s c a l e  on seven 

new crops. 

I n  addi t ion ,  two newer and more s t a b l e  l i n e s  of insurance were 

i n i t i a t e d .  The f i r s t  99 head of c a t t i e  were insured a s  wel l  a s  

1,660 l i v e s  of peasant  farmers covered by c r e d i t  l i f e  po l i c i e s .  

What had begun wi th  an experimental p o t a t o  prog~arn f o r  50 

fanners  near  Cochabanba i n  t h r e e  s h o r t  years had expanded t o  cover a 

t o t a l  19  crops (most on very small  p i l o t  s c a l e ) ,  c a t t l e  and l i v e s  of 

producers. Fran only insur ing  i n  t h e  Cochabanba area ,  ASBA had 

expanded t o  T a r i j a ,  La Paz and Sa-lta Cruz provinces and reached most 

of t h e  a g r i c u l t u r a l  a rea  of t h e  country. 
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I n  terms of complying with t h e  condit ions contained i n  t h e  

P.L.480 donation, ASBA had i n  t h r e e  years  and aga ins t  very consider- 

a b l e  obs tac les ,  such t h e  v i r t u a l  c losure  of t h e  BAB, already reached 

more than  t h e  1,650 t h e  farmers forseen f o r  t h e  f o u r  year  l i f e  of 

t h e  p ro jec t .  The geographical  spread of r i s k s  had reached a l l  t h e  

important a g r i c u l t u r a l  a r e a s  of Bol iv ia  . While insurance remained 

concentrated i n  po ta toes  and corn, t h e  s t a p l e s  of t h e  Bolivians 

diet, experimental coverages were being developed f o r  17  o t h e r  

f r u i t s ,  vegetables,  c e r e a l s ,  and tubers.  This expansion is la rge ly  

a r e s u l t  t h e  a b i l i t y  of ASBA t o  cover losses  through t h e  P.L.400- 

donated reserve while AIE-IICA g ran t  provided $720,000 of a w n i s -  

t r a t i v e  support  and near  $340,000 of t echn ica l  ass is tance .  'his 

a s s i s t a n c e  i n  no way d e t r a c t s  from t h e  very impressive performance 

of ASBA. The Bolivian program u t i l i z e d  t h e  g ran t  resources a s  they 

were intended an  produced an expanding program. 

There i s  another  aspect  of t h e  successful  Bolivian program t h a t  

must be discussed before it is  poss ib le  t o  reach a judgement. I f  

t h e  f i e l d  operat ions,  s a l e s  and new product development were marked 

successes,  f i n a n c i a l  performance was not. Quite ea r ly  i n  t h e  

program it became apparent t h a t  two emerging t r e n d s  could destroy 

t h e  insurer .  

F i r s t ,  premiums were inadeqcate and management's response was 

too slow. It was c l e a r  from t h e  research surveys and from t h e  

opera t ions  that a 5 % premium was t o o  low f o r  rainfed agr i cu l tu re  i n  

t h e  Bolivian highlands. The expan- s ion  t o  o t h e r  areas  and crops 

was a p a r t i a l  response but  t h e  funda- mental pa in fu l  r e a l i t y  of an 

inadequate premium was no t  a c i l i r r s ~ d ,  i n  FA-, 0r.e 3;;spc:;. S==~.LEP 

doing s o  would slow t h e  growth of t h e  program t o  an extent  t h a t  it 

could no t  reach i t s  goals ,  those  contained i n  t h e  P.L.480 Grant. 

The l o s s e s  given t h e  s i z e  of t h e  program were no t  subs tan t i a l  but 



the loss r a t i o  was over 2 and apparently increasing,  although the  

experience is t o o  s h o r t  t o  draw a f i m  conclusion. Tkis t e n t a t i v e  

results i n d i c a t e  t h a t  twice a s  much premium would be required t o  

break even.* 

Second, and f a r  more se r ious ,  was t h e  impact of accelera ted  

devaluat ion  on t h e  r e a l  value of t h e  reserve. 'Ihis reserve was 

i n i t i a l l y  worth about $1 mi l l ion  a t  t h e  then p reva i l ing  exchange 

r a t e  of $b24=$1.00. Today t h e  r a t e  is near $b2.000=$1.00, and t h e  

reserve  i s  worth only a f r a c t i o n  of its f o w e r  value. Ihe  reserve 

of $b25 m i l l i o n  has  grown t o  Sb40 mil l ion  w h i l e  t h e  d o l l a r  value has  

f a l l e n  from $1 mi l l ion  t o  about $20,000.00. While investments i n  

real e s t a t e  inc rease  t h e  reserves  by another $30,000.00, t h e  sad 

f a c t  i s  t h a t  a $1 mi l l ion  reserve  is now worth 5 % of  i t s  i n i t i a l  

value. 

A s  a result of t h i s  massive devaluat ion and t h e  f a c t  t h a t  ASBA's 

reserve  was inves ted  i n  peso-denominated s e c u r i t i e s ,  ASBA can not  

cont inue  t o  funct ion  a s  an a g r i c u l t u r a l  insurer .  Without a recapi-  

t a l i z a t i o n ,  ASBA can not  insu re  more than a few hundred farmers. 

While ASBA can continue t o  insure  l i v e s  and c a t t l e ,  a s  r%%nsurance 

is ava i l ab le ,  i t s  a b i l i t y  t o  continue insur ing  crop c r e d i t  has f o r  

p r a c t i c a l  purposes ended. 

While such a massive devaluat ion could not  have been forseen, it 

does p o i n t  o u t  a very s e r i o u s  problem of insurance. A s u b s t a n t i a l  

p a r t  of t h e  reserves  of an i n s u r e r  must I& i n  hard currency o r  

a s s e t s  (such a s  r e a l  estate) whose value keeps pace with i n f l a t i o n  

and devaluation. In t h e  case  of ASBA, a s  a publ ic  s e c t o r  e n t e r p r i s e  

* ~ t  *ppcar "-' ~ l r a c  the f i g u ~ e  is nearly t i r e e  rimes a s  much 

~remium but  this disregards  both high r a t e s  of i n f l a t i o n  and high - 
i n t e r e s t  r a t e s  which produces s u b s t a n t i a l  revenue. Even i n  t h e  b e s t  
of cases  of 10 % preroium on t o p  of a high i n t e r e s t  r a t e  would make 
it d i f f i c u l t  t o  sell  coverage. 



it oould not  hold hard currency. This problem was only solved i n  

September 1982 when a decree authorized the transformation from a 

public sec tor  en t i t y  t o  a pr ivate  sector mutual company. It was 

almost a year l a t e r  when t h e  process was completed. By September 

1983, very l i t t l e  was l e f t  of the  reserve t o  convert t o  hard 

currency. On the  other hand management had t o  invest  pa r t  of the 

reserve i n  short  term f i x  y ie ld  instruments available i n  the  limited 

bolivian c a p i t a l  market, instead of l e s s  l iquid more devaluation 

proof a l te rna t ives ,  because it had t o  respond quickly t o  claims when 

damages occur. 

Drawing a c lear  picture  of the  Bolivian experiment is made 

d i f f i c u l t  both by t h e  short  l i f e  of ASBA and the  turbulent time i n  

vhich it was founded. S t i l l ,  there  a r e  several very important f ac t s  

which should be noted. 

I n  Bolivia, a s  i n  Ecuador and Panama, the  project has found a 

large and unexpected demand f o r  livestock coverages. Likewise, 

c red i t  l i f e  insurance has been eagerly sought. Both of these covers 

are  essent ia l ly  the  same i n  t h a t  they pay a death benefit.  They are  

characterized by an ease of administration, lower inspection costs,  

almost autoreatic loss  adjustments, re la t ively long policy l i ves  and, 

with few exceptions, s tab le  and reasonably predictable loss  ra t ios .  

lkey a l so  have the advantage of building up a reserve, thus 

provfding a new source of investment capital: These covers could 

form t h e  basis  of a ru ra l  insurance company's portfolio. The 

products could be priced t o  reach a large market even when 

administrative costs  a r e  included. Both a re  eas i ly  reinsured. In 

f ac t ,  ASBA was able  t o  obtain reinsurance from the  outset  fo r  both 

the c r e d i t  l i f e  and the  livestock portfolios.  Both should prove t o  

prof i t&le.  2.s chal:er.gc .if z~-iir.g t;.e6e pi.iGllCLo ilsiu Liar 

-a1 areas is primarily one of marketing. lhey do not e n t a i l  the  

complications of .agr icul tura1 insurance business--as the insured. be 



it human o r  animal, is e i t h e r  dead o r  alive.  Nor is there the same 

degree of moral hazard a s  v i t h  agr icu l tura l  insurance. Any future  

insurer  operating i n  t h e  ru ra l  areas vould be well advised t o  begin 

with t r ad i t i ona l  insurance products such a s  l i f e  and livestock and 

gradually expand t o  other  coverages such a s  casualty insurances 

(fire, machinery, e tc . )  before beginning t o  experiment v i t h  

catastrophic agr icu l tura l  covers characterized by stochastic (or a t  

l e a s t  unknown) var ia t ions i n  the l o s s  ratio.  

Second, an issue t o  a r i s e  from the Bolivian experience is tha t  

of adequate premiums. It is c l ea r  t h a t  many types of agriculture 

a r e  inherently s o  risky t h a t  there  may be no adequate acceptable 

premium. In t h e  case of Bolivia, ASBA w i l l  begin t o  charge a 15 

percent premium fo r  rainfed agricul ture  i n  1983/84. On top of a 

high in t e re s t  ra te ,  t h i s  w i l l  cer ta inly be burden f o r  the farmers. 

But, t h e  simple f a c t  is t h a t  even t h i s  r a t e  may prove t o  be 

inadequate f o r  large areas  of highland Bolivia. ' A l l  risk' 

insurance i n  many cases is a subst i tute  f o r  the lack of 

infrastructure.  While freezes and h a i l  a r e  unpreventable, drought 

can usually be prevented by i r r iga t ion  a s  can floods by drainage. 

Yet, a l l  r i s k  insurance usually covers these hazards. If farmers 

had t o  pay the  t rue  cost ,  the  preairrm would probably reach 

unsupportable levels.  E these r i sks  a re  removed. prePirnas can be 

halved, i n  the  case of Bolivia t o  about 7.5 percent.' Yet it is 

precisely these r i s k s  t h a t  most a f f ec t  fqrmers. It  would appear 

questionable whether a s  a matter of public policy o r  sound business 

prac t ice  insurance should be used t o  salve the consequences instead 

of attacking the  root cause--a lack of infrastructure.  It is 

info-iivi to 30-e tht the= i a s ~ ~ h s t a n t i a l  body of o ~ i n i o n  i n  

agr icu l tura l  insurance t h a t  cer ta in  r i sks  a re  uninsurable. The 

*These r a t e s  a r e  the lo s s  cos ts  only, administrative costs are  paid 
by the IICA-ASBA sub-grant. Without t h i s  support these ra tes  would 
have t o  double a t  a minimum. 



argument i n  Spain and Rance, f o r  example, is t h a t  drought cannot be 

insured. A variat ion of t h i s  argument in Switzerland and Puerto 

Rico is t h a t  agr icu l tura l  insurance should begin v i t h  a few limited 

r i sks  (named perils) and gradually expand i n t o  other risk a s  

experience is gained. The Bolivian experience seems t o  give fur ther  

s t rength t o  this approach. 

Finally i n  Bolivia and by analogy i n  many countries i n  similar 

circumstances, agr icu l tura l  insurance simply put cannot serve the 

vas t  majority of small farmers. Its administrative cos ts  a r e  so  

high t h a t  is requires an administrative and premium subsidy of a 

very subs tan t ia l  magnitude. In Panama, farmers are  re la t ively 

concentrated geographically and accessible. In Bolivia, the 

opposite is' generally true. The t e r r a in  of much of Bolivia is so  

d i f f i c u l t  t h a t  it appears unlikely t h a t  the adminis t ra t~ve costs can 

be lowered t o  the  present l eve l  of Panamanian costs,  l e t  alone 

asp i re  t o  reach a self-financing stage. While it is not possible t o  

generalize from e i t h e r  t h e  Panamanian o r  the Bolivian case, it is 

valuable t o  note t h a t  there  is an inverse correlation between farm 

s i z e  and accessabili ty on t h e  one hand and administrative costs  on 

t h e  other. 

One way of dealing v i t h  this problem voald be t o  use exis t ing 

m l t i l i n e s  (casuali ty and l i f e  insurers  a re  usually not separate 

companies i n  Latin America) t o  o f f e r ,  agr icul tural  insurance 

(probably named p e r i l s ) ,  livestock insurance and other t rad i t iona l  

products i n  the  ru ra l  sector. The head of f ice  cost varies only 

marginally and the  f i e l d  man can s e l l  a wider range of products thus 

reducing the a&niuiairiltive: i-uji Wi-i ~ u i i c y .  i"iiii&i ti&& pirjvia to 

be an adequate vehicle f o r  moving agricul tural  insurance is open t o  

t r i a l  and experimentation- What is c lear  is t h a t  a new capany 

of fer ing  a limited product l i n e  t o  small farmers i n  developing 

countries w i l l  incur administrative expenses vhich i n  most cases 

cannot be borne 'by premiums. 



D. Other Countries 

The project's s t a f f  was ab le  t o  a s s i s t  seve ra l  o the r  western 

hemisphere countr ies .  The funds f o r  these  c o l l a t e r a l  a c t i v i t i e s  

w e r e  derived from t h e  overhead t h a t  I I C A  received from t h e  p ro jec t .  

I ICA a t  t h e  o u t s e t  of t h e  p r o j e c t  decided t o  program p a r t  of i ts  

overhead t o  assist  o the r  coun t r i e s  which were not  included i n  t h e  

p ro jec t .  

Prom 1980 t o  1984 t h e  p r o j e c t  s t a f f  provided t echn ica l  a s s i s t -  

ance t o  t h r e e  coun t r i e s  which subsequently i n i t i a t e d  programs. In 

December 1980, Venezuela e s t ab l i shed  Agroseguros t o  insure  t h e  loans 

of farmers and cattlemen. The Venezuelan program has begun insur-  

ance opera t ions  but  has i n  its f i r s t  years  confronted both bad 

weather and a 300 percentage devaluation. In 1983, t h e  Dominican 

Republic set up t h e  Aseguradora Dcminicana Agropecuaria (ADACA). As 

of this wr i t ing  ADACA has not  i n i t i a t e d  insurance operations. 

The t h i r d  country a s s i s t e d  by t h e  projec t  s t a f f  is perhaps t h e  

most in te res t ing .  In Chile, a p r i v a t e  insure r ,  t h e  Consorcro 

Nacional d e  Seguros, e s t ab l i shed  a p i l o t  insurance program on export 

f d t s  i n  1982. The program was run on a fo r -p ro f i t  basis .  It was 

heavi ly  re insured  i n  t h e  London market. The f i r s t  year it suffered  

s u b s t a n t i a l  losses .  The second year  it shoved a p r o f i t .  A t  p resent  

t h e  program is expanding t o  include c e r e a l  gra ins  i n  its p o r t f o l i o ,  

and with another  favorable  year ,  should recoup i ts  s t a r t - u p  cos ts .  

This  i s  perhaps t h e  f i r s t  experimental venture by a p r i v a t e  

company i n t o  a g r i c u l t u r a l  Insurance i n  Latin h r i i s a .  %s s=he= 

began by insur ing  l a rge ,  well- farms with y i e l d  records. In 

a r e a s  prone t o  drought, only i r r i g a t e d  land is insured. The 

coverage w h i l e  broad is s t i l l  s p e c i f i c  r i s k  o r  named p e r i l .  

Approximately 2/3 of t h e  expected y i e l d  i s  insured. The premium 



r a t e s  a s  we l l  a s  t h e  expected y i e l d s  a r e  adjus ted  annually t o  br ing  

then i n t o  l i n e  with t h e  farmer 's  experience. Almost a l l  of tt.e 

t e c h n i c a l  s e r v i c e s  a r e  cont rac ted  f ran  p r i v a t e  consul t ing  firms. 

The m a l l  s t a f f  of t h e  i n s u r e r  checks the  l o s s  adjus tnents  a s  wel l  

a s  r e c a l c u l a t i n g  t h e  coverage t h a t  w i l l  be o f fe red  f o r  t h e  following 

year  based upon t h e  y i e l d  records t h a t  farmers must suhit with 
9 

t h e i r  appl ica t ions .  

With only  two years  of experience, it i s  premature t o  evaluate  

t h e  schene. However, t h e r e  a r e  severa l  s a l i e n t  f ea tu res  t h a t  would 

recanmend themselves t o  o the r s  contemplating i n i t i a t i n g  a progrm. 

F i r s t ,  t h e  schene was designed f ran  t h e  ou t se t  t o  be heavi ly  

reinsured.  This  had t h e  dual  advantage of p ro tec t ing  t h e  insure r  

a g a i n s t  a l a r g e  i n i t i a l  l o s s  ( a s  indeed occurred) and protec t ing  t h e  

i n s u r e r ' s  reserve aga ins t  devaluat ion (which a l s o  occurred). By 

paying a reinsurance premim t h e  Consorcio was re l ieved of t h e  

ob l iga t ion  of holding a l a r g e  Peso reserve,  when losses occurred, 

t h e  reinsurance indemnity was paid  i n  hard currency which was 

converted a t  t h e  new devalued r a t e  t o  pay the  indemnities. Lest 

t h i s  appear de t r imenta l  t o  t h e  insureds,  it should be noted t h a t  

both p r e n i m  and i n d e n n i t i e s  a r e  s t a t e d  ir. p r i c e  level-indexed 

Development Units  (Unidades de Fanento). 

Ch i l e ' s  Consorcio Nacional de Seguros recognized f ran  t h e  ou t se t  

t h a t  inspect ion  c o s t s  were a major obs tac le  t o  reaching a very l a rge  

market. The choice was e s s e n t i a l l y  t o  seek niches i n  t h e  overa l l  

a g r i c u l t u r a l  s e c t o r  t h a t  was a b l e  t o  pay these  cos t s  a s  p a r t  of t h e  

p r s n i m  or  t o  fol low a more r i sky  s t r a t e g y  of using fewer 

inspec t ions  t o  reach a l a r g e r  market. The fo rne r  was selected.  

The Consorcio has cont rac ted  t o  pay 4.1 irndaaes de Yanento 

!U. F. ) per  inspection.  The c u r r e n t  value of a U.F. is about 1,900 

Chilean Pesos. With an exchange r a t e  of 115 t o  one, each inspection 



cos t s  about 68 dollars.  While the  number of inspections varies 

depending upon whether o r  not the farmer suffers a loss ,  an average 

number of inspections would be about 1.75 per policy per year, 

implying an inspection cost  of about 120 dollars.  This 120 dol lars  

cos t  is lower than the  $175 figure we c i ted  above i n  the Pan- 

section. However i n  Chile the amounts insured per policy were many 

times t h a t  of Panama, thus the  inspection cos t  per dol la r  of 

coverage was only a f ract ion of the  3 cents per do l la r  of coverage 

i n  Panama. In comparing the two cases, we can see very clear ly  tha t  

to  a very large extent the  cost  of doing agriculture insurance is  

largely structured by the  cost  of inspections and tha t  there  i s  an 

inverse, and probably proportional, relationship between the s i z e  of 

the  farm insured and the administrative cost  per unit of insurance 

coverage. 

A f i n a l  observation on the ol i lean program is t h a t  it re f l ec t s  

an apparently growing consensus that drought may not be an insurable 

phenomena. The French among others have long held this view. The 

Bolivian program has t r i p l e d  premium from 5 percent t o  15 percent 

f o r  rainfed lands and the Chilean have found tha t  droughts are  so  

severe and extensive a s  t o  make it commercially impossible t o  s e l l  a 

policy whose premium is weighted f o r  the loss  cost  of droughts. 

 aught is not however t o t a l l y  excluded. It i s  covered i n  zones 

where i r r iga t ion  has been ins ta l led  but where the supply of water 

may infrequently proves t o  be inadequate. The premium fo r  drought 

i n  unirrigated areas would have t o  be too large t o  make the policy 

carmnercially a t t r ac t ive  t o  producers. Even i f  it could be sold, the 

insurer would require many years t o  build an a d e w t e  reserve. The 

reinsurers i n  London a l so  snowed srmiiar reiuccanur as at a 

internat ional  level ,  the  problem is the same a s  a t  the national 

level* drought i s  both catastrophic and widespread. ?or a 

reinsurer no spread o r  r isk,  however well spread around the world, 

would have been adequate fo r  the losses ar is ing from the .El Niiio. 

phenomena. 
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4. INSURANCE AND FARMERS 

A. In t roduct ionr  S e t t i n g  t h e  Hypothesis 

Aqzicul tura l  production has always been a  r i s k y  process,  ye t  

f a m e r s  have done it f o r  c e n t u r i e s  ad jus t ing  t o  r l s k s  by seve ra l  

means. It was with t h e  advent of t h e  d e v e l o p e n t  p h i l o s o ~ h y  of t h i s  

cent.zry, t h a t  a  pub l i c  concern merged t o  o f f e r  p ro tec t ion  f o r  

a g r i c u l t u r a l  r i s k s .  The ex ten t  of t h e  e f f i c i e n c y  of pub l i c  

interve?.tion t o  reduce r i s k s  o r  t o  increase  t h e  farmers capac i ty  t o  

manage t:lm has  been quest ioned ( see  f o r  exmnple Jhoda and Walker, 

1083). a u t ,  t o  understand t h e  poss ib le  e f f e c t  of r i s k  aanagenent 

a l t e r ~ a t l v e s  it i s  proper t o  begin with an a n a l y s i s  of a g r i c u l t u r a l  

r i s k s ,  and farmers a t t i t u d e s  towards them1 a s  wel l  a s  t:?~ 

impl ica t ions  f o r  resource use, production and incane. 

Risk and unce r t a in ty  have been used synonymously i n  ag r i cu l tu re ,  

y e t  it may be useful  t o  recognize t h e  s l i g h t  d i f ference .  In 

p r i i l c ip l e  production under r i s k  implies  t h a t  t h e  fanner kr.uss t h e  

expected va lue  and p r o b a b i l i t y  d i s t r i b u t i o n  of h i s  outcme.  Xe 

could,  ts s impl i fy ,  j u s t  say  t h a t  production under r i s k  izp:ies tka: 

t h e  f a z s r  knows t h e  expected outcane and v a r i a b i l i t y  because of h i s  

own exser ience  o r  f r a n  t h a t  of those  who he t r u s t s .  i'nis i s  f o r  

e x m p l e ,  t h e  case  of t r a d i t i o n a l  v o r i e t i e s ,  c u l t i v a t e d  with t h e  

farrier's own ( o r  h i s  ances tors )  technology, where the  r i s k  emerqes 

f r a n  those  f a c t o r s  t h e  fanner can not  cont ro l .  Yield inherent  t o  

a g r i c i l l t c r a l  production. 

Uncertainty impl ies  t h a t  t h e  fanner does not know f r m  c k ~  

experience of from those  he t r u s t ,  about t h e  expected octccne azd 

i t s  p r o b a b i l i t y  d i s t r ibdc ion .  It is t h i s  uncer ta in ty  which hzs 

i n h i b i t e d  t h e  adcption of new technologies. Researchers a rd  

e x t e - s i o n i s t s  c l a i u  t h a t  new technologies always have a  l a r c e r  

e x p c t e d  va lue ,  ye t  they a r e  l e s s  prone t o  reccqnize t h a t  a lucc t  

alriays such technologies  have a  l a r g e r  variance of output. 



Risk i n  a g r i c u l t u r e  has  always ex i s t ed  and it o r i g i n a t e s  f r an  

cany sources ,  y e t  sane sources of r i s k  have becane more s i g n i f i c a n t  

and sane have d i f f e r e n t  impacts depending on t h e  f a m e r s  

c h a r a c t e r i s t i c s  and a c t i v i t i e s  i n  which they engage. Also, s m e  

r i s k s  a r e  manageable while o t h e r s  a r e  not ,  ye t  avoidance is i n  sse 

cases  poss ib le .  Figure No. 4.1. shows t h e  main r i s k s  i n  a g r i c u l t c r e  

and t h e i r  poss ib le  i n t e r r e l a t i o n s  with goverment  p o l i c i e s .  Tcls 

i d e n t i f i c a t i o n  of r i s k s  and a l t e r n a t i v e  pol icy  opt ions  i s  importar.? 

t o  l t t t e r  recognize t h e  p o t e n t i a l  bene f i t s  of insurance. 

? tine e x t e n t  t h a t  production i s  marketed, p r i c e  r i s k  i s  

r e l e v a n t  i n  d e t e m i n i n g  t h e  value of production incane. But a l s o  

cons ider ing  t h a t  i n  t h e  case  of m a l l  farmers, t h e  l e v e l  of u t i l i t y  

i s  a  funct ion  of consunption (and not  of product ion) ,  higher  p r i c e s ,  

when production i s  l o s t ,  mean l e s s  consunption and hence l e s s  

u t i l i t y .  The above r e f l e c t s ,  t h e  canp lex i t i e s  i n  apprassing t k e  

b e n e f i t s  of p r i c e  v a r i a b i l i t y  i n  farmer 's  u t i l i t y ,  f u r t h e r  

condit ioned by t h e  c o r r e l a t i o n  between y ie lds  and pr ices .  As f a r  + s  

t h e  generat ion of a g r i c u l t u r a l  production i n c m e ,  farmers a r e  s a i d  

t o  be a f f e c t e d  negat ive ly  by t h e  i n s t a b i l i t y  of p r i c e s ,  hence t k e  

d e s i r a b i l i t y  f o r  p r i c e  s t a b i l i z a t i o n  p o l i c i e s  o r  p r i c e  guarantee 

programs. Much debate e x i s t s  however, i n  r e l a t i o n  t o  t h e  long t e a  

e f f e c t i v e n e s s  of such p o l i c i e s  i n  t e r n s  of g e i m  t o  producers and co  

socie ty .  

Production r i s k s  a r e  probably t h e  most important ones a s  tk.ey 

a f f e c t  y i e l d s  a s  wel l  a s  a r e a s  harvested. In sane cases  production 

i s  t o t a l l y  l o s t  i n  p a r t  o r  t h e  t o t a l  a rea ,  while i n  o ther  cases ,  t he  

y i e l d  i s  not  t o t a l l y  l o s t ,  but  a l l  t h e  a r e a  p lanted  might he 

a f fec ted .  Production r i s k  o r i g i n a t e s  f r n  c l ima t i c  i n s t a b i l i t y ,  

d i sease ,  pests o r  a conjuct ive  a c t i o n  of t h e  above. A 1 1  those  c o i l d  

t ake  t h e  f o m  of a  ca tas thrope  and r e s u l t  i n  t r j t a l  loss .  In mazy 

cases ,  t h e  c h a r a c t e r i s t i c s  of the  s o i l s  and the  absence cf 

i n f r a e s t r u c t u r e ,  l i k e  d r a i n s  o r  s o i l  coverage, agravates t h e  e f f e c t s  
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of excess r a i n f a l l 8  while i n  o the r  cases  t h e  types of crops gr-n 

a r e  no t  drought to le ran t .  In any event ,  t hese  d i s a s t e r s  usual ly  

a f f e c t  c rops  d i f f e r e n t l y  d e p e n d i ~ g  on t h e  specie ,  va r i e ty ,  s t age  of 

growth and small  v a r i a t i o n  i n  ecologica l  conditions. Considerzng 

t h e  above, d i v e r s i f i c a t i o n  by crops,  v a r i e t i e s ,  time of p lant ing ,  

furrow spacing,  e t c . ,  a r e  important means of r i s k  spreading. 

I n  t h e  a n a l y s i s  of production r i s k s  it is  fundamental t o  know 

t h e  t ime d i s t r i b u t i o n  of d i s a s t e r s  as w e l l  a s  t h e i r  in t ens i ty .  

Droughts and f loods  a r e  two of t h e  most ccmmonly i d e n t i f i e d  r i s k s ,  

y e t  t h e r e  a r e  drought prone a reas  where t h e  a v a i l a b i l i t y  of s o i l  

hun id i ty  dur ing  most of t h e  years  i s  below t h e  minimun necessary f o r  

p l a n t  and f r u c t i f i c a t i o n ,  hence harves ts  a r e  never a t  des i rab le  

l e v e l s  and w i l l  never be, unless more water is avai lable .  In o ther  

cases ,  topography, depth of cropping s o i l ,  thickness of sublacent  

impermeable strata and t h e  absence of d ra ins ,  de ternine  t h a t  even 

v i t h  s n a l l  m o u n t s  of p r e c i p i t a t i o n ,  an excess of hunidi ty  a c t s  i n  

de t r iment  of p l a n t  growth. In many cases  t h i s  rapid ly  leads  i n t o  

problems of s a n i l i z a t i o n  of t h e  s o i l s .  Also i n  these  cases no 

hea l thy  crops  w i l l  ever  be grown, unless a drainage system is 

constructed o r  subsola t ion  i s  pract iced.  Furthermore. i t  is  l i k e l y  

t h a t  t h e  problem of s a l i n i t y  w i l l  d e t e r i o r a t e  over time. I r r i g a t i o n  

and drainage would inc rease  not  only t h e  average y ie lds  Sut  t h e  

p r o b a b i l i t y  of a t t a i n i n g  them, not  t o  mention t h e i r  p o s i t i v e  inpact  

on t h e  marginal  p roduc t iv i ty  of o the r  inputs.  

The y i e l d  d i s t a b i l i z i n g  e f f e c t  of weather, d iseases  and p e s t s  i s  

d i f f i c u l t  t o  i s o l a t e  f r an  t h a t  of inadecuate pol icy  incent ives  o r  

j u s t  unfavorable econanic c o n d i t i m s .  Nevertheless i n  t h e  ana lys i s  

of y i e l d  v a r i a b i l i t y  it is inpor tan t  t o  observe i ts  p a t t e r n  over 

time t o  determine is i n s u r a b i l i t y .  Four cases  a r e  presented ir: 

Figure No.4.2. Cases A and B r e f l e c t  usual y i e l d  i n s t a b i l i t y  because 

less than . i d e a l  condi t ions ,  but  t h i s  could be considered normal. 

However, w e  can point  out  t h a t  i f  A and B were d i f f e r e z t  
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technologies  f o r  t h e  same crop,  B w i l l  be simply a r e f l e c t i o n  of low 

p roduc t iv i ty .  Case C is t h e  case  of a r i s k y  crop where i n  two out  

of t e n  yea r s  t h e r e  i s  a dramatic  loss .  This could be a ins ixab le  

case. Case D shows an extremely r i s k y  crop f o r  which f i v e  out  of 

t e n  yea r s  a d i s a s t e r  o c c u r s .  Such a case  would n o t  q u a l i f y  f o r  

insurance ,  unless  of course,  prenirms were extremely high. Farmers 

would pay than only  i f  r e t u r n s  on normal years  were a l s o  ext ranely  

high. 

Costs  of production a r e  a i s o  r i s k y  and condit ioned by seve ra l  

i n t e r r e l a t e d  f ac to r s .  I n  t h e  presence of d i seases ,  p e s t s  o r  

d i s a s t e r s ,  farmers wi thozt  exception w i l l  t r y  t o  c o n t r o l  then i f  

t h e y  do no t  have insurance protec t ion .  They w i l l  purchase 

i n s e c t i c i d e s ,  he rb ic ides  and fungic ides  before  t h e  d i s e a s e s  o r  

p e s t e s  des t roy  t h e  ha rves t  and they  w i l l  t r y  t o  save a cow frcm a 

broken l e g  before it dies .  However, although a l l  t h e  above i s  

possible and it w i l l  allow t o  maintain p roduc t iv i ty ,  it w i l l  r e s u l t  

i n  i n c r e a s e s  of cos t s .  Hence, because of t h e  natvlre of d i s a s t e r s ,  

costs a r e  uncer ta in ,  bu t  i n p u t  silpply, t h e r e f o r e  any inc reases  i n  

denand and specula t ion ,  r ap id ly  r a i s e  input  p r i ces .  

The above d iscuss ion  h i g h l i g h t s  t h e  ccmplexit ies  i n  a r r i v i n g  a t  

conclus ions  about t h e  b e n e f i t s  of crop i n s u a n c e  f o r  farmers. 

h r i d e n t l y  t h e  b e n e f i t s  w i l l  accrue i n  d i f f e r e n t  magnitude f o r  every 

fanner,  depending on t h e  exposure t o  r i s k ,  t h e  r i s k  management 

a l t e r n a t i v e s ,  t h e  type  of goverment  po l i cy  t h a t  a f f e c t  t he  

e f f e c t i v e n e s s  of those  a l t e r n a t i v e s ,  and it w i l l  a l s o  depend on the  

farmer's own a t t i t u d e  towards r i s k  and insurance. In t h i s  l a t t e r  

case it i s  of p a r t i c u l a r  i n t e r e s t  t h e  farmer 's  a t t i t u d e s  tcrzards 

canpulsory c r e d i t  insurance,  and even more important t h e  a t t i t 3 d e  

towards pub l i c  insurance. 

The hypothes is  presented  and t e s t e d  here include t h e  folloc-ingr 



a. Farm l e v e l  dec i s ions  a r e  made i n  an i n v i r o m e n t  of uncer ta in ty t  

y e t  farmers chose anong a l t e r n a t i v e s  and prcduce t o  s a t i s f y  

f a n i l y  needs and t o  genera te  incane. The r i s k n n s  involved i n  a  

s e t  of choices  of investment a l t e r n a t i v e s  i n  handled by f a n e r s  

i n  s e v e r a l  ways which inc lude  canple te  avcidance of t h e  r i sky  

e n t e r p r i s e s  and d i v e r s i f i c a t i o n  of a l t e r n a t i v e s  v i t h  aegat ive  o r  

low p o s i t i v e  c o r r e l a t i o n  i n  t h e i r  re turns .  I t  is hypothesized 

t h a t  i f  t h e  danger of a  d i s a s t e r  i s  not  manageable by o the r  

means, farmers w i l l  op t  v o l u n t a r i l y  f o r  c r w  insurance. 

b. The r i s k  premim t h a t  a  fanner  w i l l  pay f o r  insurance i s  a  

furact ion of t h c  expected l o s s ,  but  t h e  demand i o r  insurance can 

be  s t r o n g l y  a f f e c t e d  by c o s t s  of production, expected p r o f i t  and 

t h e  e f f e c t i v e n e s s  of c o l l a t e r a l  requirements i n  t h e  case of 

c r e d i t  insurance. 

c. The adoption of modern-high input  technolcqies  i s  l imi t ed  by 

va r ious  f a c t o r s .  The expected output  of naw technologies is r.ot 

known with c e r t a i n t y ,  while t h a t  of t r a d i t i o n a l  technologies is 

only  s u b j e c t  t o  r i s k .  In addi t ion ,  it is usual ly  a s se r t ed  tk.at 

t h e  v a r i a b i l i t y  i n  y i e l d s  under non-opt23al condi t ions  is 

g r e a t e r  f o r  input  i n t e n s i v e  technologies. Thircl hypothesis a r e  

presented.  F i r s t ,  given t h e  deqree of f a m e r s '  r i s k  aversion,  

t h e  a v a i l a b i l i t y  of insurance  w i l l  induce a  rapid  adcption of 

modern technologies ,  p a r t i c u l a r l y  hybrid s e e i s ,  f e r t i l i z e r s  a-d 

chemicals. Second, because t h e  use of such inputs  r equ i re s  

f i n a n c i a l  resources  and hence t h e  danger of f i n a n c i a l  r i s k  

insurance  w i l l  i nc rease  t h e  demand f o r  c r e d i t .  Third, a s  r i s k  

avers ion  inc reases  t h i s  leads  t o  a  l a r g e r  dens-3 fo r  i n s u r a x e .  

d. C r e d i t  insurance is being considered a s  a  r e q u i s i t e  f o r  

ob ta in ing  puh l i c  lov  i n t c r e s t  r a t e  c r e d i t .  The hypothesis  is 
... 

t h a t  i f  insurance i s  not  canpulsory, many farmers r.ct 



p u r c h a s e  tine i n s u r a n c e  because  t h e y  " f e e l "  t h a t  they  do n o t  need 

it. I t  . i s  hypothes ized  t h a t  f a r m e r s  w i l l  r e j e c t  c o m p u i s o q  

i n s u r a n c e .  

e. It i s  a l s o  h y p o t k e s i z e d  c h a t  compulsory i n s u r a n c e  or a  c r e d i t  

i n s u r a n c e  package iiil s t a n i l i z e  farm incone  b u t  it w l l l  a l s o  

d i s t o r t  t h e  c o n p o s i t i o n  of t h e  p o r t f o l i o  o f  t h e  farm, t h e  u s e  of 

i n p u t s ,  t h e  a l l o c a t i o n  o f  t i m e ,  and it w i l l m a k e  p roduc t ion  more 

u n s t a b l e .  

f .  Insurance  i s  a n  e f f e c t i v e  r i s k  managenect t o o l  i n  t h e  l o n g  run,  

t h e r s f o r e  u n l e s s  farrners  u n d e r s t a n d  how i n s u r a n c e  is expec ted  t o  

work t h e r e  w i l l  n o t  be a  genu ine  Zemand f o r  i n s u r a n c e .  T h i s  

i n s u f f i c i e n t  knoj;ledge w i l l  l e a d  t h e  i n s u r e r  t o  a  c o n s t a n t l y  

changrng c l i e n t e l e  r e t a i n i n g  o n l y  t h o s e  who a r e  more o f t e n  

a f f e c t e d  by d i s a s t e r s ,  hence l e a d i n g  i n t o  a d v e r s e  s e l e c t i o n .  

This i s  aggrava ted  when premia a r e a  averaged over  l a r g e  a r e a s  

anon? nigh r i s k  and low r i s k  farmers .  Tne l a t e r  wollld no: 

remain v o l u n t a r i l y  i n  t h e  program. 

The answers  abou t  t h e  b e n e f i t s  o f  i n s u r a n c e  f o r  fa rmers  p rov ided  

by t h e  r e s e a r c h  resclts w i l l  o n l y  be a p p l i c a b l e  f o r  a  g i v e n  

s c e n a r i o .  Hence t h e s e  r e s u l t s  can n o t  be  assuned a s  a  r u l e  f o r  t h e  

d e s i r a b i l i t y  o f  i n s u r a n c e ,  n e i t h e r  a r e  t h e y  t h e  b a s i s  t o  jump I n t o  

c o n c l u s i o n s  aboilt g e n e r a l i z e d  b e n e f i t s  of i n s u r a n c e  f o r  f a r n e r s .  

With t h e  background r e f e r r e d  above,  which guided t h e  farm l e v e l  

r e s e a r c h  o f  t h i s  p r o j e c t .  t h e  f o l l o w i n g  s e c t i o n s  p r e s e n t  e v i d e ~ c e  on 

p a r t i c u l a r  i s s u e s .  I n  s e c t i o n  2,  w e  a n a l i z e  r i s k  management o? t ions  

by B o l i v i a n  fa rmers .  j e c t i o n  3 d e s c r i b e s  t h e  a t t i t u d e  o f  Panamanian 

f a n n e r s  towards compulsory c r e d i t  i n s u r a n c e ,  and s e c t i o n  4 e x p l a i n s  

t h e  denand f o r  i n s u r a n c e  under  u n f u l f i l l e d  e x p e c t a t i o n s  o f  f a r n e r s  

i n  Ecuador. The i n t e r a c t i o n  between insurance  coirerage and p r i c e s  

w i t h  o t h e r  p o l i c i e s ,  and f o r  different a t t i t u d e s  towards r i s k  and 

farm c o n d i t i o n s  i s  a d d r e s s e d  i n  s e c t i o n  5 ,  u s i n g  a  l i n e a l  



programming model appl ied  t o  two regions i n  Panama. Accepting t h e  

problems d e f i n i t i o n  and i d e n t i f i c a t i o n  of an agronomically optimal 

technology, s e c t i o n  5 p resen t s  t h e  r e s u l t  of a f o u r y e a r  research on 

t h e  impact of c r e d i t ,  insurance and t echn ica l  a s s i s t a n c e  f o r  two 

group o f  farmers i n  t h e  highlands of a o l i v i a .  In t h e  absence of 

p r i c e  r i s k ,  t h e  b e n e f i t s  of insurance can be more e a s i l y  measured a s  

demonstrated by t h e  experience of tomato producers i n  Panama, which 

is presented  i n  sec t ion  7. 

B. Risk Exposure and Management by Snail ~ a r m e r s '  

Agr icul ture  i n  t h e  Peruvian-Bolivian p la t eau  is highly exposed 

t o  c l ima to log ica l  r i s k s  inc luding drought,  h a i l  and f r o s t .  Farmers 

work between 2 and 5 hectares .  The main crops  a r e ,  pota toes ,  

quinua, cazihua,  oca and izaRo, which a r e  o r i g i n a l l y  from t h i s  

region  and we l l  adapted t o  t h e  ecologica l  condit ions.  

One recen t  example o f  t h e  hazardous condi t ions  p reva i l i ag  i n  t h e  

a r e a  was given i n  i982/83 when t h e  crop cycle  was a f fec ted  by a 

severe  drought. Acccrding t o  t h e  farmers and t h e  Bolivian National 

Academy of Science, t h i s  was one of t h e  worst droughts l n  many 

years .  This d i s a s t e r  c rea ted  a severe  food shortage a s  well  a s  lack 

o f  seed ( p a r t i c u l a r l y  of po ta toes ) .  

The ob jec t ive  of t h e  s tudy presented i n  t h i s  sec t ion  was t o  

measure t h e  frecuence of d i s a s t e r s  and t h e  r i s k  managenent s t r a t e g y  

used by small  farmers i n  Melga-Colomi, Gpartment  of Cochabamba. 

Bol iv ia .  Melgd i s  cha rac te r i zed  by having a cl imate s i m i l a r  t o  

o t h e r  a r e a s  of t h e  Bolivian high p la teau .  

The main hypothesis  is t h a t  t h e s e  famers who have l ived  here  f o r  

genera t ions  have developed s u f f i c i e n t  knowledge abodt r i s k s  and t h e  

capac i ty  t o  manage some of these  r i s k s .  The c l i n a t o l o g i c a l  r i s k s  of 



drought, hail, and frost, are the most important in term of their 

occurence and damaging effects on agricultural production. 

This analysis is based on daily data of minimum temperature, 

rainfall and hail. The probabilities of occurrence are for 

tvo-weeks periods. A year was divided in 24-2 weeks. Data comes 

fram Tiraque A, a meteorological station that has similar ecological 

characteristics to those in mlga-Colomi. 

The frequency of climatological risks of frost, drought and hail 

are presented in figures No.4.3 and 4.4.  The abcissa represents 

probabilities (varying fron 0-1) or frequency of occurrence ar.d the 

ordinate represents the elemental periods on which a year was 

divided. The computed probabilities for drought. hail, frost and a 

joint probability of any of the previous risks are presented in 

Table No. 4.1. 

Drought, The probability of drought was computed by comparicg 

the amounts of rainfall with potential evapotranspiration divided by 

two (ETP/2), for a given period. ?he probability of drought is 

computed by taking the years with drought wich is divided by total 

number of years analyzed, all of this is for the same elemental 

period of analysis. 

+il. A period is consider with hail when in an elmental 

period hail has occurred at least once. Hail's intensity was not 

taken into account. 

Frost, In this study frost is said to have occurred in a given 

period when temperature &ops bellow zero degrees centigrades. This 
climatological risk is significant from mi* Hzy t~ a i G  Auwst, 

having probabilities up to 0.8. 





2-week p e r i o d s  

F i g l ~ r c  4 . 4 .  Frequency of the  occurrence  o f  a t  l c a s  drough o r  f r o s t  o r  h a i l  during the  y e a r ,  
n i t h  2-wcck period o f  a n a l y s i s .  rC 

<I? 



T a b l e  No. 4.1. 

TIRAQUE A, COCHABMBAI PR3BABILITY OF THE DCCDRRENCE O F  
CLIMATIC RISKS DURING THE YBAR . 

J O I N T  DROUGHT FROST IGIi 
XCINTH P E R i O D  R I S K  

i septml*r 

1 8  0.97 0.33 0.96 0.04 P l a n t i n g  
1 9  0.91 0.17 0.88 0.13 and g e n i n -  

a t i o n  

O c t o b e r  2 0 0.98 0.08 0.88 0. oa 
21  0. 80 0. 08 0.75 0.13 

! I 1 December 24 0.26 0.08 0.13 0.08 1 

! 
1 F e b r u a r y  3 0.24 0.08 0.17 0 
I 4 0.28 0 0.13 0.17 F l o v e r i n g  , 
1 
I 

5 0.28 0 0.21 0.09 and t u b e r  1 
,March 6 0.69 0.17 0.49 0.04 f o r n a t i o n  1 

! 

! ! 
1 0  0.98 0.58 0.96 0 l M a y  i 
11 1.00 0.83 1.00 0.04 NO c r o p s  ~ 

j a r e  g rcvn  1 
j June  1 2  1.00 0.90 1 .00 o 
I . 1 3  1.00 0.90 1.00 0 

/ J u l y  1 4  1 - 0 0  0.90 1 .00 0 
I 1 5  0.99 0.83 0.96 0 
! 



J o i n t  p robab i l i ty ,  The j o i n t  p robab i l i ty  t h a t  a t  l e a s t  drought, 

f r o s t  o r  h a i l ,  w i l l  occur is over 0.93 from April t o  September, but  

dur ing  t h e s e  months no crops  a r e  grown. Therefore t h e  

c l imatologica l  condi t ions  l i m i t  t h e  a g r i c u l t u r a l  crop cycle  from 

October t o  May. 

It is amazing t o  observe t h a t  given i n  those  r a t h e r  d i f f i c u l t  

and hazardous condi t ions  f o r  a g r i c u l t u r e  i n  t h i s  a rea ,  -11 farmers 

have developed knowledge and p r a c t i c e  t h a t  m i ~ i m i z e s  t h e  negatlve 

e f f e c t s  of adverse c l imate ,  d isease  and pes t s .  

In an informal in terv iew i n  Melga-Colomi 36 farmers pa r t i c ipa ted  

and w e r e  questioned on t h e  following topics .  

Ecological zones, where they own land and farm. 

Di f fe ren t  a g r i c u l t u r a l  products they farm i n  each 

eco log ica l  zone. 

Number of p l o t s  they ownes and crops grovn i n  each p l o t .  

Distance betweeb p l o t s .  

'i'heir r eac t ions  under the  menace of a c l imatologica l  r i s k .  

The r e s u l t s  of these  interviews a r e  presented i n  Table So. 4 . 3 .  

W e  can observe t h a t  small farmers d ive r s i fy  r i s k  over time azd space 

i n  t h e  following forms, 

a.  Farming i n  severa l  ecoiogica i  zones. 

b. Producing severa l  crops i n  a given p l o t  (usual ly  they own 

s e v e r a l  p l o t s  i n  d i f f e r e n t  p l a c e s ) .  



c .  Coordinating d i f f e r e n t  p l a n t i n g  da tes ,  according t o  t h e  crop and 

eco log ica l  zone. 

d. Using crop c r e d i t  insurance  ( s ince  1980) 

Most of t h e  interviewed farmers (73%) l x i i c a t e d  t h a t  they a l s o  

farm i n  o t h e r  eco log ica l  zone, besides Melga-Coioni, mainly r n  t h e  

a r e a  of f hap are.^ Chapare i s  b a s i c a l l y  f r e e  of h a i l  and f r o s t ,  

bu t  no t  of f lood,  it has a  t r o p i c a l  c l imate ,  where t h e  m a n  crops 

a r e  coca, r i c e ,  banana, yucca and c i t r u s  and f a n n e r s  have access  t o  

l a r g e r  a r e a s  of land, approximately 12 has. on average. The recent  

i n t e n s i v e  temporary migrat ion t o  Chapare i s  due t o  a  new paved road 

and land coloniza t ion  p l a n s  ( s t a r t i n g  about 1940's) .  

Some -farmers a l s o  c u l t i v a t e  i n  t h e  lowers p a r t s  of Helga, where 

c l imate  is more benign. The m o s t  important crops a r e  pota toes ,  

broad beans, oca bar ley ,  wheat and corn. Ho-6ever, c u l t i v a b l e  land 

i s  very l i m i t e d  and on t h e  average farmers own 1.3 has. With a  

l i m i t e d  access  t o  i r r i g a t i o n  it is poss ib le  an ea r ly  produce of 

pota toes ,  c a l l e d  "miska". 

Other f e w  farmers c u l t i v a t e  a l s o  i n  t h e  upper p a r t  of Helga 

which i s  an eco log ica l  zone with a  c l imate  of "a l t ip lano" .  It 

p r e s e n t s  harsh  condi t ions  f o r  a g r i c u l t u r e . .  The nos t  important crops 

here  a r e  pota toes ,  o a t s ,  oca,  broad beans and bar:ey. Similar ly.  

c u l t i v a b l e  land i n  t h i s  zone is scars ,  ,and f i m e r s  Own 1.5 has on 

t h e  average. 

Most of t h e  farmers (96%) i nd ica ted  t h a t  the  nos t  conmon r i s k  

=;yaq--cne &y..irc ~2-5 . ' i . . . e rc i f i~%+in~,  i"si?.lv - -  nrodtrrinq seve ra l  

c rops  i n  a  given p l o t .  F a m e r s  i n  Melga a r e  used t o  p l a n t  two o r  

more crops i n  a s i n g l e  p o t  a t  t h e  same t i n e .  In t h e  event of 

c l ima to log ica l  d i s a s t e r ,  crops a r e  not  a f f ec ted  i n  t h e  same 

magnitude. Fanners of t h i s  a rea  a l s o  p r a c t i c e  crop r o t a t i o n  and 



T a b l e  No 4.2 

TIRAQIiE A,  COCHABAMBAI PROBABILITY OF OCCURRENCE OF CLIHATIC RISK DURING 
THE CROP CYCLE ( SEPPPIBER 15 - M A Y  15) 

- 
JOIST R I S K  FROST DROUGHT HAIL 

P l a n t i n g  a n d  
G e r m i n a t i o n  6 4.57 0.76 6 0.66 0.11 6 4.31 0.71 6 0.72 0.12 

Growth 3 0.il 0.23 3 0.08 0.02 3 0.55 0.18 3 0.12 C.04 

F 1 o v e r i r . g  4 1.490.37 4 0.250.064 0 . 9 9 0 . 2 4 4  0.300.07 

H a r v e s t  3 2.77 0 . 9 2 3  0 . 6 7 0 . 2 2 3  2.80 0 . 9 3 3  0.080.02 



Table No. 4.3 

VARIABLE CHAPARE-VILLA TUNARI MELGA-alMnI HELGA-COL3MI 

- - - . . . . . - - 
Average a r e a  growth (has )  12.15 1.25 1.45 

A l t i t u d e  (Mosl) 370 2658 3200 

Average Temp. (OC) 25.1 15.7 9.5 

P r e c i p i t a t i o n  (mm) 4920 1282 5428 

Cl imat ic  Risks 

Crops 

Hail,  drought Hail, drought 
f r o s t  f r o s t  

Coca, rice, cassava corn, barley h t a t o e s ,  o a t s  
p l a n t a i n ,  c i t r u s  pota toes ,  haba haha. harley 

wheat 

Crop cyc le  Oct/Nov.-Mar/Apr. Apr/Jun-Oct/Jan Oct/Xov/Apr- 
Oct/Nov-Apr/r.ay Hay 



a f t e r  three years of farming they leave the land. This pract ice  

a l s o  contr ibutes  t o  breakdown of tne disease cycle. This 

ag r i cu l tu ra l  p rac t ice  i s  an old one t ransn i t ted  f r p  one generation 

t o  t he  next. Farmers who own land i n  a s ingle  ecologycal zone and 

within it grm a s ing le  crop a re  more affected by climatic 

d i sas te rs .  

About 77 percent of the  farmers plant i n  more than one 

agr icu l tura l  period. For instance,  i n  Chapare farmers have 

permanent, semi-permanent, and annual crops. In lower pa r t s  cf 

Melga, farmers with access t o  i r r iga t ion  have p o s s i b i l i t i e s  t o  

choose up three plantings per year. These periods are* Miska (an 

e a r l y  plant ing) ,  annual crop of dry farming and Chaupimiska. In the 

t h i r d  ecological  l eve l  (upper p a r t  of Helga) it is possible t o  nave 

only a s ing le  crop per  year. % a l l  farners perceive the occurrence 

of climatological  r i sk ,  consequently they have adapted systens of 

production t h a t  minimize the negative e f fec t s  of r i s k  by fanning i n  

d i f f e r en t  periods of t he  year. 

In 1980/81 crcp c red i t  insurance was offered by ASBA t o  m a l l  

farmers. This program offered an a l te rna t ive  way t o  divers i fy  r i s k  

while a t  the  sane time it offered a technological package, c red i t  

and insurance. During the crop cycle cf 1980/81, 50 f a m e r s  

purchased insurance which allowed thea t o  gain access t o  credi t .  

This year was characterized by an absence of climatological 

d i sas te rs ,  therefore,  no indemnities were paid by ASBA t o  farmers. 

During the crop cycle of 1981/82, 56 farmers insured t h e i r  potato, 

t h i s  year was characterized a s  an  average year and saoe disasters  

w e r e  reported, h a i l  (60%) and drought ( 2 0 % ) .  75e crop cycle of 

1982/83 was a poor year affected by a severe drought. 

The r e su l t s  of the  study indicated tha t  fanners took insurance 

t o  access c r ed i t  and t o  take the new technology. Once they learned 

the  new technology, they adapted t o  t he i r  own be l ie fs ,  they had 

capi ta l ized and f i n a l l y  deci&ed not t o  s tay  i n  the  program. Tkese 



results have very  important implicat ions.  F i r s t ,  farmers took 

insurance  mainly because of t h e  uncer ta in ty  i n  t h e  new techcology 

and n o t  because r i s k s ,  which they had shown could be managed. 

Second, a f t e r  uncer ta in ty  was removed, t h e  p reva i l ing  preci ims (of  

only 1 percen t )  were considered too high hence t h e  credi t - insurance  

package was no longer necessary. It should be s e n h o n e d  a l s o  t h a t  

a t  t h e  beginning of t h e  t h e  year ,  t o  canpensate p a r t i a l l y  f o r  high 

i n f l a t i o n ,  t h e  BAB increased  i n t e r e s t  r a t e s .  In t h i s  as i n  t h e  

fo l lowing cases  t h e r e  seens  t o  be a s h o r t  term view of insurance 

hence i f  insurance  i n d e n n i t i e s  were i n  t h r e e  years  belosr prwir res  

pa id ,  farmers w i l l  p r e f e r  t o  s t a y  away f r an  t h e  progran. 

I t  i s  evidenced i n  t h i s  work t h a t  even i n  t?.e most r i s k  exposed 

a reas ,  f a m e r s  have developed r i s k  managmer.: opt ions t h a t  allow 

them t o  avoid s i g n i f i c a n t  f a l l  i n  production consunption and 

i n c a e .  More d iscuss ion  of the  conclusions of t h i s  and the  

fol lowing s e c t i o n s  a r e  presented  a t  t h e  end of the  chapter.  

C. A t t i tudes  Towards Cmpulsory Insurance 
3 

I t  is genera l ly  viewed t h a t  farmers recent  what is isposed on 

then. The purpose of t h i s  research was t o  t e s t  t h e  ex i s t ence  of a 

denand f o r  t h e  credi t - insurance  package and how <?is de.anC could be 

a f f e c t e d  by t h e  f a m e r s  environnent,  age, canposi t ion of incane and 

understanding of insurance. 

a. A t t i t u d e s  Towards Crop Insurance. 

The s t u d i e s  were per fornsd  anong f a m e r s  and l ives tock  

producers,  c l i e n t s  of t h e  Bugaba agency of the  Agr icul tura l  

D e v e l s p e n t  Bank of Panama. Two groups of f a m e r s  were se l ec ted  one 

i n  Bugaba and t h e  o the r  i n  ~ a r 6  Alanje. 



'ihe a rea  of Bugaba is located  between 200 and 400 mosl. annual 

p r e c i p i t a t i o n  ranges between 2.500 and 4.000 mm. and t h e  topography 

of t h e  a rea  is quire a problem f o r  a g r i c u l t u r a l  production. T;?e 

cropping season begins i n  mid March. 'me main cash crop is r i c e ,  

but  some producers grow small  a r e a s  of corn and beans f o r  home 

consumption and sorghum. This  crop was s a i d  t o  perform b e t t e r  

during t h e  summer. hence it allowed t o  spread r i sks .  Off-farm l a b r  

is not  so ld ,  as t h e  farm absorbes a l l  family labor and some .hired 

labor.  The a rea  of Barii-Alanje i s  a lower p la teau  with annual 

p r e c i p i t a t i o n  between 1.500 and 2.000 mm. and exposed t o  a prolonged 

drought per iod  i n  t h e  middle of  t h e  season. This  represents  a 

danger of i n s u f f i c i e n t  h d d i t y  f o r  p l a n t  growth. 

Both groups of producers use cu r ren t  methods of production t h a t  

represent  innovations over t h e  s l a s h  and burn p rac t i ces ,  but  they 

use t h e i r  own technology f o r  continuous crop production. Both 

groups a l s o  consider  s e r i o u s l y  t h e  abandonment of r i c e  production 

and even leaving farming, a s  they f i n d  it t o o  r i sky.  This  e x i t  

could be f a c i l i t a t e d  5y t h e  f a c t  t h a t ,  on t h e  average, they own only 

about 26 percent  of t h e  land they c u l t i v a t e ,  and t h e i r  apprecia t ion  

i s  t h a t  land r e n t a l s  a r e  t o o  high.4 A l l  farmers have been f o r  

s e v e r a l  y e a r s  (between 5 and 12) c l i e n t s  of t h e  BDA and they do 

recognize t h e  i n s t i t u t i o n a l  prob:ems and low q u a l i t y  of se rv ice ,  bur 

they a l s o  agree t h a t  t h i s  is still the  bes t  a l t e r n a t i v e  they have. 

W i r  a t t i t u d e  towards t h e  BDA was summarize by one farmer who 

s t a t e d ,  

"...The BDA has  t r e a t e d  ne well.  P r iva te  
banks provide a f a s t e r  se rv ice ,  but  t h e  
i n t e r e s t s  charged a r e  higher and s o  is t h e  
c o l l a t e r a l  requireaent .  The BDA is more 
considered with t h e  producers and i f  one 
f a i l s ,  t h e  bank gives  you a chance to  
recoup. With the  p r i v a t e  banks, you have a 
90 percent  chance of los ing  your land ...' 
(Heckadon, 1581, p.19).  



The main criticism of the BDA was the long gestation period 

until a loan is approved (between 2 and 3 months), and the many 

trips it requires (between 3 and 4 )  to "push" the credit request. 

Also addirlonal time is needed to Collect loan disbursements. 

Farmers agreed that in general too many loans had to be processed by 

a loan officer and he and his agency chief had iittie authority for 

decisions about loan approval, hence this denands permanent 

dependence from the headquarters. 

Farmers recent that "without asking for their opinion, insurance 

was made compulsory on the BDA credits". They skowed mixed feelings 

about insurance* They dislike it because ofr 

a. its compulsive nature to obtain BDA loans, 

b. the high premiums, 

c. the fact that premiums had to be paid in advancer 

d. the payment of indemnities for total loss. which they said was 

not common, but rather partial disasters were the general case, 

and finally , 

e. they thought that insurance protected only rne bank and not the 

farmer . 

This recentment (in fact a complaint typical of farmers 

approached by anyone they feel has something to do with the 

government!) was accompanied by resignation, as they feel that 

without credit, their possibilities are limited. Tney viewed 

insurance as a way to raise the interest rate...and they agreed that 

"...given the circumstances, who gives the noney puts the 

conditions", a point wnich, one more tine. evidsnces the 

segmentation and inperfections in rural capital markets. 



Most of t h e  a t t i t u d e s  towards insurance had an a r g m e n t  of 

cos t .  In t h e  wise opinion of a fanner it reads, 'If i S A  charges 

t h e  p r a i \ n  on a p e r  hec ta re  b a s i s ,  they should pay t h e  2:denn:ty on 

t h e  saqe  basis'. The farmer c l e a r l y  recognized t h a t  when l o s e s  a r e  

averaged over  t h e  farm, h i s  chances f o r  c o l l e c t i n g  i ~ d ~ n i t i e s  a r e  

reduced. I n  a l l  cases  t h e r e  was a na r ra re r  s h o r t  t e z  view of 

p o t e n t i 2 1  b e n e f i t s  f r an  insurance,  which obviously is not  t h e  view 

t o  t a k e ,  a s  insurance i s  a mean t o  manage farm i n c m e  S t a b i l i t y  i n  

t h e  long-run. This r e f l e c t s  t h a t ,  fanners  had l i t t l e  i c f o m a t i o n  

about how insurance works, o r  e l s e ,  they  have a very s h o r t  term 

planning horizon. 

There has  been agreement t h a t  a g r i c u l t t x a l  in su re r s  should not 

provide t e c h n i c a l  a s s i s t a n c e  ( I I C A .  1983). I n  t h e  case  3f Panama, 

TA is  provided by t h e  BDA and o ther  governnent i n s t i t ~ i i o n s r  but  

f a m e r s  i n  general  agreed t h a t  t h i s  a s s i s t ance  was of l o w  q c a l i t y  

and of l i t t l e  help,  e s p e c i a l l y  when new d i seases  appear,  which i n  

t u r n  lead  i n t o  c o n f l i c t  f o r  t h e  crop appra i sa l s  made by ISA. 

Another d i s l i k e  r e f e r r e d  t o  t h e  f a c t  t h a t  t h e  coverage began 

a f t e r  t h e  crop  had emerged and ended a t  ha rves t  t i n e .  But, before 

mergence ,  t h e  f anner s  s a i d ,  many resources had a l ready been locked 

i n ,  inc luding land p repa ra t ion ,  seeds and f e r t i l i z e r  applied a t  

p l a n t i n g  date. Also, s i g n i f i c a n t  lo ses  accrue a f t e r  tke  crop is 

harvested because of u n r e l i a b l e  t r u c k e r s . t o  p ick  t h e  produce when 

ready f o r  d e l i v e r y  t o  t h e  buyers. 

This  a n a l y s i s  shows on one hand a lack of understanding of 

farmers a b o k  how insurance works, while on t h e  o ther  h a d  it a l s o  

evidences t h a t  genera l  insurance p o l i c i e s ,  even when t ay lo red  f o r  an 

a rea ,  w i l l  l eave  sane ind iv idua l s  unhappy. 



b. At t i tudes  Towards Livestock Insurance. 

A t t i t u d e s  towards insurance are notably d i f f e r e n t  among 

l i v e s t o c k  producers i n  comparison wlth crop producers, and a l o t  of 

t h i s  is explained by t h e i r  reasons f o r  holding c a t t l e ,  namely a s  a 

source of wealth. Interviews were c a r r i e d  among 15 producers i n  t h e  

p a c i f i c  coas t  of Panama, i n  t h e  provinces of Herrera and Los 

Santos. Producers do not  see  themselves a s  ranchers, but  r a t h e r  a s  

.farmers vfio r a i s e  a few cows'. Tfre t y p i c a l  e n t e r p r i s e  inc ludes  

crops  and a mixed dai ry-fa t tening production production system, and 

a l l  these  a c t i v i t i e s  seem t o  complement each other.  

The smallest t e n  producers p lanted  r i c e ,  beans and corn f o r  

family subs is tence ,  b u t  t h e  f i v e  l a r g e s t  producers had abandoned 

g r a i n  production because they considered it t o o  risky. Al l  farmers 

i n  t h e  a rea  had adopted a s t r a t e g y  of d i v e r s i f i c a t i o n  of a c t i v i t i e s  

t h a t  revealed a s t rong  a t t i t u d e  agains t  r i sk .  A l l  of them kept a 

s m a l l  f l ock  of hens and chickens, they hold a s n a l l  s t o r e  o r  a bar, 

a l l  had off-farm jobs and they had a s m a l l  back garden f o r  f r u i t s  

and vegetables,  p a r t  of which were sold. 

Heckadon (1981) p o i n t s  o u t  t h a t  producers see themselves a s  

.poor menL and recognize t h i s  a s  t h e  dominant f e a t u r e  of a man t h a t  

tills t h e  land, but  a l s o  recognize t h a t  they a r e  not  among t h e  

puores t  i n  r u r a l  a reas .  The reason t o  move . i n t o  l ives tock  was t h a t  

it produces a more continuous source of cash, it demands l e s s  e f f o r t  

and it is less r i sky .  Furthermore, t h e  topography favors  t h i s  type 

of a c t i v i t y  because mechanization was not poss ib le ,  and they thought 

only mechanized a g r i c u l t u r e  could be p ro f i t ab le .  Capi ta l  

accumulation was given a s  an impo-'tant reason t o  hold c a t t l e ,  which 

they thoyht it yzS B very l i y ' l i d  =SSP'_. 



Fanners ind ica ted  t h a t  drought per iods  a r e  q u i t e  camon, but  

ca t t l e  could survive  t h e s e  per iods  although it may l o s e  a l o t  of 

weight,  but  c rops  were more endangered and usual ly  a l l  of t h e  

ha rves t  w i l l  be lost. 

I t  was q u i t e  evident  t h a t  a s  farmers got  o lder ,  they  a w e d  away 

f r a p  c rop  production i n t o  c a t t l e  r a i s i n g ,  by necess i ty  and a s  a 

n a t u r a l  evolut ion ,  seeking l e a s t  e f f o r t  and t h e  lowest r i sk .  %is 

is c o n s i s t e n t  with t h e  f ind ings  of Pcmareda and Pcmareda (1981), i n  

t h e  southern c o a s t  of PerG. 
5 

Pmong t h e  panamanian producers, credit is considered 

indispensable  and it has  s u b s t i t u t e d  f o r  t h e  system of %ediasm o r  

par tnership .  Producers have l o s t  t h e i r  f e a r  of indebtness, aazn ly  

through t h e  inf luence  of f r iends .  Thir teen of +he f a m e r s  beqan 

working wi th  t h e  BDA i n  t h e  e a r l y  70's. but  with very m a l l  

mounts.  Their  c r e d i t  denands increased a s  they  developed t r u s t  on 

one of t h e  bank's enployees. But i n  s p i t e  of t h e i r  d e s i r a b i l i t y  f o r  

c r e d i t ,  t h e y  canp la in t  Lbat .the r e n t a l  price of money' ( tke  interesi 

r a t e )  of 12 percent ,  was t o o  high. This  r a t e  was, hwever ,  s i i g h t l y  

above t h e  i n f l a t i o n  r a t e  of 10 percent.  

About insurance,  e i g h t  producers argued t h a t  it should be 

volur.tary and four  t h a t  it should be cappulsoryt t h e  o ther  chree d id  

. n o t  have an  opinion. Those aga ins t  i n s u r a x e  were mainly t h e  ones 

i n  t h e  c a t t l e  f a t t e n i n g  business,  and they indica ted  t n a t  t h e  r i s k  

of l o s s  was t o o  m a l l  because they  bought heal thy  c a t t l e  and 

r e t a i n e d  it f c r  only  7 o r  8 months. %ose t h a t  favored the 

canpulsive nature  of insurance were those r a i s i n g  pure breeds, 

senen ta l s  and d a i r y  cows. Two farmers who l o s t  t h e i r  animals i n  

3""; ae.n+c e+-,nl.. f:y~r& i?_...rIInr.?. 
6 "- >-J 

Again i n  t h i s  case  conclusion i s  t h a t  i f  i n  t h e  s h o r t  rim 

c o l l e c t e d  i n d e n n i t i e s  a r e  l a r g e r  than p r e n i m s  paid ,  insurance i s  



favored. This  r e v e a l s  again  a s  i n  t h e  prevrous s e c t i o n  t h e  s h o r t  

term expectancy of insurance  benef i t s .  The i s s u e  of d e f i n i t e  

importance f o r  t h e  i n s u r e r s  i s  t o  expla in  b e t t e r  h w  insurance is 

supposed t o  work. Yet, cons idera t ion  must be given t o  t h e  f a c t  t h a t  

under c u r r e n t  econanic crisis, and severe i n f l a t i o n ,  t h e  plannlng 

hor izon of i n v e s t o r s  i s  g e t t i n g  shor t e r ,  hence suggest ing t h a t  this 

may n o t  be  a good time t o  pranote insurance. 

D. Information and Time Perspect ive  i n  t h e  Demand f o r  

Insurance 7 

S t u d i e s  i n  Panana, Ecuador and Bol iv ia ,  r evea l  important 

a t t i t u d e s  towards c r e d i t  insurance because of t h e  fanners  

pe rcep t ions  of c o s t s  and benef i t s .  This pezception was ev iden t ly  

no t  t h e  same t h a t  t h e  i n s u r e r s  and t h e  banks i n  those coun t r i e s ,  had 

when t r y i n g  t o  s e l l  a  c redi t - insurance  package. We p resen t  here  a  

case i n  Ecuador. 

Farmers w i l l  denand crop c r e d i t  insurance a t  a  given p r i c e  i f  

t h e  expected b e n e f i t s  of t h e  credi t - insurance  package equal o r  

exceed t h e  c o s t s  of c r e d i t  and insurance t h a t  they  pay. The 

b e n e f i t s  of c r e d i t  are understood by t h e  f a m e r  a s  an a v a i l a b l e  

amount of cash  t h a t  a l l w s  production investments and consunptiox. 

Furthennore given t h a t  p u b l i c  c r e d i t  is subsidizcd,  farmers w i l l  

t a k e  it r a t h e r  than ob ta in ing  it a t  a  market p r i ce .  In add i t ion ,  of 

course,  f u r t h e r  ga ins  can be derived i f  t h e  faxners  knows t h a t  he 

can d e f a u l t  without  p u t t i n g  a t  r i s k  th; value of h i s  a s se t s .  This  

is n o t  a rare case  and it r e f l e c t s  t h e  f a i l u r e  of c o l l a t e r a l  markets 

(Binswanger, 1983) o r  j u s t  t h e  i n a b i l i t y  of banks t o  enforce 

c o l l a t e r a l  condi t ions  (Von Pischke, 1983). ?he b e n e f i t s  of crop 

insurance  are not  e a s i l y  u n d e r s t d  by f a m e r s  because such b e n e f i t s  

are no t  w e l l  explained by insurers .  Also, t hese  b e n e f i t s  a r e  

unce r t a in ,  depending on t h e  magnitud of t h e  d i s a s t e r  and the  f i n a l  

a p p r a i s a l  made by t h e  inspec to r  i r  regard t o  ha-  nuch of t h e  crop  is 

l o s t .  



As shown i n  Figure No.2.5. t h e  f i n a n c i a l  c o s t  of insurance is 

immediate, s i n c e  premiums a r e  pa id  i n  advance. Other c o s t s  irrclu2e 

t h e  value  of t h e  farmer 's  t i m e  t o  request  insurance,  f i l l i r g  

app l i ca t ion  forms, r epor t ing  d i s a s t e r s  and accwpanyinj  inspectors  

i n  t h e  f i e l d .  In t h e  case of credit, t h e  f i n a n c i a l  c o s t  i s  paid i n  

t h e  f u t u r e ,  and it is  equal  t o  t h e  i n t e r e s t  paid on t h e  loan, 

usua l ly  c o l l e c t e d  when t h e  loan is  due. Other c o s t s  include t h e  

same ones f o r  obta in ing insurance protect ion.  

Farmers i n  t h e  a r e a  of Carchi, Ecuador were provided with 

t e c h n i c a l  a s s i s t ance ,  credit and a l l  r i s k  (production) insurance f o r  

t h e  production of potatoes.  The area  is t y p i f i e d  by small va i l eys  

w i t h  medium t o  high s lopes ,  temperate t o  cold xeather  ( 1 0 O ~  t o  

1 8 O ~ )  t y p i c a l  o f  t h e  r e g i o n a s  a l t i t u d e  which ranges between 1.600 

and 3.600 mosl. Although temperatures a r e  on t h e  average quite mild 

t h e r e  is a - s m a l l  p r o b a b i l i t y  of f r o s t  and h a i l  and prolonged droughc 

periods.  There i s  not an i n  depth study of t h e  l ike l rhood of these  

events ,  but  insurance was o f fe red  agains t  these  d i s a s t e r s  because 

farmers ind ica ted  t h a t  they were important. A survey i n  1982 

ind ica ted  t h a t  30 percent  of t h e  farmers signed f r o s t  a s  t h e  most 

important r i s k  i n  the l a s t  f i v e  years ,  and 37 percent  of t h e  f a r n e r s  

s igned drought. About d i seases ,  73 percent  of farmers indica ted  

t h a t  phytophthora was t h e  most damaging disease.  However, when 

asked about the most important d i s a s t e r  i n  t h e  cu r ren t  year,  36 

percent  of farmers ind ica ted  it was drought, an8 40 percent  

ind ica ted  it was excess humidity. Which could r e f l e c t  highly 

loca l i zed  d i sas te r s !  and probably higb indemnity payments i f  

a l l - r i s k  insurance was offered .  

About the reasons t o  purchase insurance, 73 percent of t h e  

fanners  indica ted  that they took it t o  p ro tec t  acjainst r i s k s t  but 1 7  

percent  i n d i c a t e  t h a t  they purchased insurance s o  they could obta in  

c r e d i t .  This s t a t e d  preferences  c l e a r l y  indica ted  aversior! t o  r i s k  

and hence high expecta t ions  on t h e  r e s u l t s  of t h e  insurance 

program. 
8 
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I n  t h e  1981/82 crop cyc le  74 farmers purchased insurance i n  t h e  

a r e a  of Carchi. Forty two of these  fanners  irere surveyed and t h e  

d a t a  i n  Table No. 4.4 r e f e r  t o  t h i s  group of producers. Although 

they  show var ious  l e v e l s  of technology, they were i n .  general  q u i t e  

l abor  i n t e n s i v e  and t h e  l e v e l s  of use of f e r t i l i z e r  and o the r  inpu t s  

were r e l a t i v e l y  high. Average y i e l d s  and q u a l i t y  d i s t r i b u t i o n  is 

given i n  Table No. 4.5. I l~ong t h e  insured producers,  64 percent  

repor ted  t h e  occurrence of d i s a s t e r s ,  and according t o  t h e i r  

e s t ima tes  34 percent  of t h e  crop  w a s  l o s t .  

CONASA i s  used t o  appra ise  t h e  two year  c o s t s  and 

: a e f i t s  of insurance t o  farmers i n  Carchi. The n&r of p o l i c i e s  

i ssued i s  i a r g e r  than t h e  number of farmers, a s  more than one p l o t  

(hence more than  one p o l i c y )  was insured by s o w  fanners.  In 

1981/82 txen ty  seven p o l i c i e s  received i n d e m i t i e s  and on t h e  whole 

t h e  i n d e m i t y  income rece ived was l a r g e r  than t h e  premium paid,  
9 

hence t h e  average l o s s  r a t i o  equaled 1.79. Things worsened f o r  

OONASA f o r  1982/83 s i n c e  t h e  l o s s  r a t i o  grew t o  4.53. 10 

This  would i n d i c a t e  t h a t  CONASA paid f o r  a l l  those  loses  

r equ i r ing  and i n d e a ~ i t y r  but  a r ecen t  survey of farmers i n  t h e  a r e a  

of Carchl revealed s o m e  prob!ems and reasons f o r  concern. Avalos 

and Ijousdebes (Ju ly ,  1983). i n d i c a t e s  t h a t  'in 1981/82 t h e  n h r  of 

p o l i c i e s  i ssued was 74 and a survey i n  Dece-aber of 1982 revealed 

t h a t  95 percent  of surveyed farmers wanted t o  use insurance again, 

o r  f o r  t h e  f i r s t  time". During t h e  crop cyc le  f o r  1982/83 ( u n t i l  

Decercber 1982) only 37 p o l i c i e s  were issued. 

Avalos and Dousdebes p resen t  t h e  reasons f o r  a dec l ine  i n  

insurance  demand and these  are summarized i n  Table No.  4.6. Even 
*h t. ---* -z  . . t h e  ir . tezviaxe2 f;=e:s hz2 zezeivz2 i : . < G ~ i t i e s ,  :ha 

main reason f o r  no t  purchasing insurance again uas t h e i r  

d i s s a t i s f a c t i o n  with t h e  indemnity received. On t h i s  b a s i s  t h e  

au thor s  resomended two ac t ions r  



Table No. 4.4. 

-1, ECUADORf lylIN CHARACPERISTICS OF INSURED 
POTATO PRODUCERS AND TECENOCOGY 

FOR POTAM PRODUCTION 

VARIABLE CARXI-ECUADOR 
1981 - 82 

Family labor force 
Farm area1 (has) 
Area of potatoes (has) 
Area of other crops (has)  
Beads of c a t t l e  
Beads of sheep3 
Potato production 
lo (highest grade) 

I/ nainly i n  pastures. - 
2/ Mainly corn, broad bean and green pea - 
3/ Only 25 producers owned c a t t l e  while only 5 - 

owened sheep and goats. 



T a b l e  No. 4.5. 

CONASA, RESULTS OF INSURANCE lU FQTATOES I N  CARCHI 

1981/82 AND 1982/83 

JUNE 81/MARCH 8 2  uWE 82/DEC. 8 3  

P o l i c i e s  i s s u e d  74 37 

e a  c o v e r e d  ( h a s )  289.5 149.5 

v e r a g e  a r e a / p o l i c y  ( h a s )  k 3.9 4.0 

o v e r a g e  (1000$) 8.784.9 4. 515.9 

(1000$) 30.3 30.2 

/Premim I n c a n e  (1000$) 526.7 270.9 

' ~ n d s n n i t i e s  (1000$) 744.0 1.226.7 

m b e r  o f  I n d e m n i t i e s  I 27 n. a. 

ss R a t i o  1.79 4.53 

1/ U n t i l  Decanber '83. - 



Table 4 . 6 .  Carchi, Ecuador; P.easons Given jy 15 Farmers 
Insured i n  1981/S2 f o r  not Iasuricg Potatocs 
i n  1982/83. 

I Received Indemnities i n  1961/82 

U n s a t i s f i e d  with  
previous  year 
Indemnity rece ived  

1/  Other reasons- 

Yes - 

5 

Did not  p l a n t  
p o t a t o e s  

Source: Avalos and Dousdebes, July 1983 

3 

Liplanting was shared wi th  other farmer, lack o f  i n t e r e s t  
and r e j e c t i o n  



A. When a harves t  evaluat ion i s  a pract iced,  t h i s  

should require  t h e  presence of the  fanner, t h e  

inspector  of CONASA and an eaployee of t h e  bank, andl 

B. Requested t h e  Di rec to ra te  of CONASA t o  proceed t o  a 

readjustment t o  upgrade t h e  image of the  i n s t i t u t i o n .  

Evidently t h e  fanners  a t t i t u d e  t w a r d s  insurance i s  based on 

t h e i r  understanding of it, and a l s o  i n  this case, a s  i n  Panana, 

t h e r e  i s  a s h o r t  tenn view of insurance. In f a c t  it i s  seen a s  a 

one year investment i n  which a t  t h e  end of period,  r e tu rns  should be 

g r e a t e r  than preniuns paid. What is most s t r i k i n g  is the  

researchers ' .  recamnendations, which can be in te rp re ted  a s  an 

agreement with t h e  a t t i t u d e  of fanners. Recamendations ( a )  i n p l i e s  

inc reas ing  t h e  c o s t  of t h e  appra i sa l  and l e t t i n g  t h e  bank "intrudem 

i n  what is a r e s p o n s i b i l i t y  of CONASA. Recamendations (b )  implies 

opening t h e  door f o r  fanners  t o  g e t  a f r e e  r i d e  a t  the  expense of 

CONASA's budget. 

The r e s u l t s  of this s tudy  reveal  a lack of alderstanding about 

i n s t i t u t i o n a l l y  offered i n s u s a x e  a s  a long teen f i n a n c i a l  

mechanism. Fanner r a t h e r  s e e  it as a year ly  investment, where the  

r t u r n s  ( indemnit ies)  ought t o  be l a r g e r  than the c a p i t a l  deposited 

(premiun). It would imply t h a t  a fanner ' s  denand f o r  insurance 

could be m o r e  s t a b l e  over time i f  t h e  insure r s  were t o  explain 

better h w  insurance i s  supposed t o  work. But on t h e  other hand, i f  

fanners do not p lan  over l a rge  horizons; once they icnw how insur-  

ance is suppored t o  work, t h e i r  voluntary f i r s t  time po l i cy  w i l  

never be purchased. 



E. Evaluating t h e  Demand f o r  Insurance Under Di f fe ren t  

At t i tudes  Towards Risk 
11 

a. Introduction 

Farmers demand f o r  insurance is a f fec ted  by a n\rmber of f a c t o r s ,  

but  i n  genera l  a farmer w i l l  purchase insurance i f  expected b e n e f i t s  

exceed t h e  cos t .  In t h e  previous sec t ion  we saw t h a t  t h e r e  is a 

myopic view of t h e  b e n e f i t s  of insurance, hence farmers would 

purchase insurance only i f  s h o r t  term b e n e f i t s  exceed t h e  purchase 

cos ts .  Looking a t  an average year ,  t h e  demand f o r  insurance can be 

analyzed with proper account of t h e  variance and covariance of 

r e t u r n  of production a l t e r n a t i v e  given t h e  farmers a t t i t u d e s  towards 

r i sk .  In  t h i s  a n a l y s i s  it is necessary t h e  spec i f i ca t ion  of a 

behavioral  r u l e  which recognizes t h a t  farmers v i l l  s a t i s f y  bas ic  

subs is tence  needs before repaying debt obl iga t ions .  

These elements were taken i n t o  account i n  a farm model of 

dec i s ion  making e labora ted  by Peter Hazell and Gustavo Jircia. 

De ta i l s  about t h e  model can be found i n  t h e  work of Hazell, Bassoco 

and &cia  (1983) which a l s o  included app l i ca t ions  i n  Uexico. Here 

we presen t  a b r i e f  d iscuss ion of t h e  model and t h e  main f in6ings  f o r  

two d i s t r i c t s  i n  Panama. 

b. Brief Review of a Model for-lqr_aluat>ng t h e  W n d  f o r  

All-Risk Crop Insurance 

Expected u t i l i t y  theory o f f e r s  a use fu l  way of formalizing a 

farmer 's  d i s t a s t e  f o r  f l u c t u a t i o n s  i n  income. This theory 

p o s t u l a t e s  t h a t  each ind iv idua l  considers  when choosing among 
* cr..lc; if < ... '""' strategies -;ith r i s k y  Cente~zer. .-., 

funct ion  f o r  money is quadra t i c ,  then a farmer w i l l  choose between 

farm p lans  s o l e l y  on t h e  b a s i s  of t h e i r  mean and variance of income 

(Markowitz, 1959). 'It was assimed t h a t  farmers behave according t o  



a c l o s e l y  r e l a t e d  dec i s ion  c r i t e r i o n r  t h e  mean incane standard 

dev ia t ion  c r i t e r i o n .  S p e c i f i c a l l y ,  t h e  model uses Bamol ' s  approach 

(1963) and a s s m e s  t h a t  farmers maximize an expected u t i l i t y  

func t ion  of t h e  form E(u) = E(y) - 06y. where O / i s  a r i s k  aversion 

parameter. 

Th i s  c r i t e r i o n  impl ies  t h a t  f o r  a given l e v e l  of mean incane E 

( y ) ,  a farmer w i l l  a lvays  p r e f e r  t h e  plan with t h e  s n e l l e s t  s tandard 

dev ia t ion  o 
Y' 

Further ,  he w i l l  be w i l l i n g  t o  s a c r i f i c e  mean 

incane i n  order  t o  reduce o t o  t h e  po in t  where t h e  marginal 
Y 

t rade-off  is exac t ly  8. The chosen decis ion  c r i t e r i o n  provides a 

d i r e c t  r a t i o n a l e  f o r  a farmer t o  purchase crop insurance, Crop 

insurance should a c t  t o  reduce o f o r  each l e v e l  of E(y).  Of 
Y 

course i f  c rop insurance i s  t o  be e f f e c t i v e  i n  t h i s  way, then t h e  

reduct ion  i n  o obtained m u l t i p l i e d  by 0 much more than canpensate 
Y 

f o r  praniun which is t o  be charged t o  E(y). 

The choice  of o a s  t h e  measure of r i s k  a l s o  happens t o  be 
Y 

use fu l  f o r  formalizing t h e  avoidance of d i s a s t r o u s l y  lw incane 

outcanes. ?his ob jec t ive  can use fu l ly  be w r i t t e n  a s  a p r o b a b i l i t y  

c r i t e r i o n  of t h e  formr Pr (Yt S) (1 - 6 )  where Y denotes t h e  t 
tth poss ib le  outcane f o r  incane n e t  of a l l  production c o s t s ,  and 

any i n t e r e s t  charges on borrowed c r e d i t ,  S denotes t h e  minbun 

amount of incane required by t h e  farm f a n i l y  t o  meet e s s e n t i a l  

l i v i n g  c o s t s ,  and o is a pre-assigned l e v e l  of r i sk .  S i x e  a 

p o s i t i v e  incane implies t h a t  a l l  i npu t  c b s t s  f i n a x e d  with c r e d i t  

a r e  recovered, then t h e  c r i t e r i o n  requ i res  t h a t  a farm plan !%? 

chosen s o  t h a t  incane i s  adequate t o  cder  debt  repaymect and f m i l y  

subs is tence  a t  least 1 - o proport ion of t h e  time. Since a farmer 

is l i k e l y  t o  g ive  g r e a t e r  p r i o r i t y  t o  t h e  su rv iva l  of himself and 

h i s  f m i l y  than t o  t h e  repayment of debt ,  w e  s h a l l  essune t h a t  when 

t h e  above condi t ion  is no t  s a t i s f i e d ,  t h e  fanner d e f a u l t s  on h i s  

loan. 



The model a l s o  i n c l u l e s  c o n s t r a i n t s  t o  account f o r  t h e  

a v a i l a b i l i t y  of resources. Therefore t h e  farmer is assumed t o  s e e k  

t h e  maximization of u t i l i t y ,  given c e r t a i n  c o n s t r a i n t s  on home 

consumption, d e f a u l t  on c r e d i t  p o s s i b i l i t i e s  and physica i  

r e s t r i c t i o n s .  Clearly t h e  a t t i t u d e s  towards r i s k  ( r e f l e c t e d  i n  F) 
w i l l  a f f e c t  t h e  choice among a l t e r n a t i v e s ,  t h e  demand f o r  insurance 

and t h e  r e s u l t i n g  l e v e l s  of resource use. 

The model can be used t o  evaluate  t h e  e f f e c t s  of a l t e r n a t i v e  

insurance  schemes on a farmer 's  decis ions  including h i s  demand f o r  

an repayment of c r e d i t .  Insurance w i l l  a f f ec t  t h e  model by changing 

t h e  c o e f f i c i e n t s  of t h e  covariance matrix of a c t i v i t y  returns.  This 

w i l l  l ead  to  changes i n  o a f f e c t i n g  both, t h e  model maximand and 
Y 

t h e  debt  repayment condit ions.  

For each crop it i s  assumed t h a t  a time s e r i e s  of revenue d a t a  

e x i s t s  corresponding t o  t h e  uninsured s i tua t ion .  When expressed a s  

dev ia t ions  from t h e  mean, t h e s e  da ta  provide t h e  i n i t i a l  b a s i s  f o r  

es t imat ion  o 
Y' 

To simulate t h e  e f f e c t  of insurance, a new set of 

revenue dev ia t ions  must be ca lcu la ted  corresponding t o  w h a t  t n e  

i n i t i a l  time s e r i e s  would have been had t h e  crops been insured. 

These c a l c u l a t i o n s  involve t h e  de r iva t ion  of new s e r i e s  of crop 

revenues which d i f f e r  from t h e  o r i g i n a l  se rv ice  i n  those years  i n  

which indemnit ies  would have been paid. The mean of t h e  new s e r i e s  

are then  ca lcu la ted ,  t n e  revenue devia t ions  obtained, and t h e  

r e l evan t  elements of ca lcu la ted  f o r  he insured crops. 

c. The Demand f o r  Insurance i n  Guarar6 

Data f o r  the f i r s t  ana lys i s  were co l l ec ted  from representa t ive  

farms i n  ~ u a r a r 6  d i s t r i c t .  Located j u s t  above sea  l e v e l  on t h e  

Azuero peninsula i n  t h e  midsection of Panama, this d i s t r i c t  is 

charac ter ized  by frequent  droughts. Rainfa l l  v a r i e s  between 800 and 

1.200 millim&ers p e r  year. On average it i s  d i s t r i b u t e d  q c i t e  



evenly between the months of July and December. This rainy period 

however, i s  somewhat e r r a t i c ,  sometimes s t a r t i ng  a s  ear ly  a s  Hay. 

and sometimes ending a s  l a t e  a s  January. The end resu l t  is a 

farming system which is much r i sk i e r  than most areas of Panama, and 

one which should be most benefited by the crop insurance program. 

The model was constructed f o r  a representative farm having 40 

hectares of land, and it included a l l  the  pr incipal  a c t i v i t i e s  

produced i n  the  d i s t r i c t *  corn, sorghum, tanatoes, green pepers, 

plantains, cassava, and livestock. Tobacco i s  not included since 

t h i s  i s  grown on specialized farms. Alternative production 

a c t i v i t i e s  a re  ident i f ied  f o r  most crops, ref lect ing dzfferent 

planting dates, and i n  the case of corn different  levels  of labor, 

f e r t i l i z e r ,  and pest ic ide use. Bowever, not a l l  the  land is 

sui table  f o r  a l l  a c t i v i t i e s ,  and three land types a re  

different ia ted* 20 hectares of land are  sui table  fo r  rairfed maize 

and sorghum only) 2 kectares a re  i r r iga ted  and can be used t o  grow 

tomatoes, peppers, plantains,  and cassava? 18 hectares are  only 

sui ted f o r  pasture and livestock production. Labor requirements a re  

specified on a bimontly basis  and can be met from farm family 

sources ( a t  zero cos t ) ,  o r  by hiring labor a t  a fixed wage. 

Family food constraints  are  imposed fo r  corn, cassava, milk and 

beef. Beef must be home-grown, but the requirements f o r  corn, 

cassava, and milk can be met from e i ther  han production o r  through 

l&al purc.hases. 

Credit is required i n  the  model t o  cover the costs  of seeds, 

f e r t i l i z e r s ,  pesticides,  machinery hire,  and wage labor. Since very 

few farmers own machines, a l l  machinery services are  assumed t o  be 

hired in. The farmer is assumed t o  have sane own funds ($500) fo r  

on farm investmenr. i ;hi credit nee-'= =GZ: bc =ct by 

borrowing from commercial o r  government banks a t  an in t e re s t  charqe 

of 14  perc,ent. In the  case of tomatoes, sorghum, and 

input-intensive maize techniques, the model can choose between 



insured o r  uninsured loans. However, only uninsured loans a r e  

of fered  i n  t h e  model f o r  a l l  t h e  o the r  production a c t i v i t i e s .  

Zhe debt  repayment c o n s t r a i n t  i n  t h e  model limits t h e  amount of 

c r e d i t  borrowed t o  t h e  amount where t h e  p r o b a b i l i t y  of d e f a u l t  is 

equal  t o  10 percent  (i.e. o = 0.10). The minimum income requirement 

which inc ludes  t h e  va lue  of home-grown foods, but  is net  of any 

subs is tence  foods purchased from l o c a l  sources. 

Since p r i c e s  a r e  f i x e d  by t h e  government each year, t h e  r i s k  

c o e f f i c i e n t s  are ca lcu la ted  t o  r e f l e c t  y i e l d  r i s k s  a t  1981 pr ices .  

Revenue da ta  pe r  hectare  f o r  t h e  year  1977 t o  1981 were obtained 

from six ind iv idua l  farmers i n  t h e  district f o r  t h e  important 

insured and uninsured crops  grown. These were adjus ted  t o  1981 

p r i c e s  and averaged t o  ob ta in  t h e  series i n  Table No.4.7. Time 

s e r i e s  da ta  could no t  be obtained f o r  p lan ta ins ,  cassava, o r  

l ives tock.  Since t h e s e  a c t i v i t i e s  a r e  known t o  have very low y i e l d  

r i s k s ,  w e  simply assumed t h a t  they had zero r i sk .  Data could not  be 

obtained on uninsured tomatoes because ( v i r t u a l l y  none a r e  grown) s o  

we have no t  included this a c t i v i t y  i n  t h e  model. 

A drought i n  1977 was responsible f o r  a complete y i e l d  f a i l u r e  

f o r  maize, and only farmers with insurance coverage received any 

r e t u r n  t h a t  year.  S imi la r ly  a l a t e  r a i n f a l l  i n  1979 was responsible 

f o r  a sorghum f a i l u r e ,  and only insured sorghum and a non-zero 

re turn .  The c o e f f i c i e n t s  of v a r i a t i o n  of t h e  uninsured crops a r e  

very large .  

Fortunately,  t h e  r e t u r n s  from t h e  d i f f e r e n t  c rops  a r e  not  highly 

co r re la t ed ,  and t h e r e  i s  considerable scope t o  d i v e r s i f y  ac ross  

ectivit ier t= +P&FP t-he c o e f f i c i e n t  of v a r i a t i o n  of t o t a l  farm 

income. Indeed a s  Table No.4.8 shows, t h e r e  a r e  some very heal thy 

negat ive  c o r r e l a t i o n s  between naize  and sorghum, and between insured 

maize and insured tomatoes. It i s  a l s o  apparent t h a t  t h e  insured 



Table 4 .7 ,  Guara re ,  Panama; Revenue Outcomes f o r  Key Crops  i n  Different Y e a r s  
( m i l l i o n  US$). 

I n s u r c d  
Modern 
Maize  

489 

54 0  

610 

671  

6 2 3  

587 

7  2  

1 2 . 3  

. I n s u r e d  
"SOT ghum 

- 

- 

Kote :  The i n s u r e d  c r o p  r e t u r n s  a r e  g r o s s  o f  t h e  annun l  p r e m i a .  

.k. -- 

1976 

i979 

I n s u r e d  
Tomatoes  

Maizc 
T r a d i t i o n a l  

- 

0 

378 

427 

469 

436 

34 2  

194 : 

56.7 

. 

P e p p e r s  . . Modern 

0  

540 

'610  

671 

623 

489 

277 

56 .7  

- 

1980 

1961  

Avcroge 

S t a n d a r d  
i l e v i a t i o n  

Cocf f i c i c n t  
g f  V a r i a t i o 2  
( p c r c c n t )  

- - - - . - - . .. -- - .- - 





opt ions  f o r  maize and sorghum have q u i t e  d i f f e r e n t  p a t t e r n s  of 

a s soc ia t ion  between themselves and with o the r  crops  than do t h e i r  

uninsured counterpar ts .  

The r e s u l t s  of t h e  s imula t ions  a r e  given i n  Table 4.9. The 

bas ic  s o l u t i o n  was obtained by excluding a l l  t h e  insured opt ions  f o r  

maize and sorghum from t h e  model. The debt  d e f a u l t  r i s k  was s e t  a t  

0.1 percent ,  and solved f o r  d i f f e r e n t  values of t h e  r i s k  aversion 

parameter 0. Under t h e  r i sk -neu t ra l  assumption (9 = 01, t h e  model 

c a l l s  f o r  generous amounts of t h e  r i s k i e s t  crops t o  be produced, 

maize, sorghum, and tomatoes. bwever.  because of t h e  negative 

c o r r e l a t i o n  between t h e  revenues of these  crops (Table 4.8). t h e  

c o e f f i c i e n t  of v a r i a t i o n  of income is only 20 percent.  This is 

considerably less than t h e  c o e f f i c i e n t s  of v a r i a t i o n  of revenues 

repor ted  f o r  t h e  individual  c rops  i n  Table 4.7. The amount of 

maize, sorghum. and tomatoes produced dec l ines  rapid ly  a s  t h e  r i s k  

parameter inc reases ,  while cassava production increases.  These 

changes lead  t o  a dramatic dec l ine  i n  t h e  standard deviat ion of 

income, but only a t  t h e  expense of some s a c r i f i c e  i n  average income. 

The debt  d e f a u l t  c o n s t r a i n t  i s  binding f o r  0 values of 0.5 and 

less. In  these  cases  t h e  farmer i s  forced by t h e  bank t o  a c t  i n  a 

r isk-averse way i n  o rde r  t o  ob ta in  a s  much c r e d i t  a s  he can 

p r o f i t a b l y  use. 

The amount of uninsured c r e d i t  borrowed dec l ines  s i g n i f i c a n t l y  

between r i sk-neut ra l  (0  = 0) and 'reasonably" r isk-averse ( 0  = 1.0) 

behaviour, l a rge ly  as a r e f l e c t i o n  of t h e  decl ine  i n  maize and 

sorghum production. insured credit is  L u ~ r w a G  i s  for  

tomatoes s ince  t h e  insurance opt ions  f o r  maize and sorghum have been 

dele ted .  

F ina l ly ,  it should be noted t h a t  maize is  produced exclus ively  

with t r a d i t i o n a l  techniques (low f e r t i l i z e r  and p e s t i c i d e  



T a b l e  No.  4.9 

GUARARX, PRNAMA) RESULTS FOR VARIOUS LgVELS OF RISK AVERSION 
(NO INSURANCE FOR CORN AND SORGINn, DEBT DEFAULT RISK 0.1 PERCENT) 

I 

W E  LVD UTILITY 4 

VARIABLE 

ASURES ( D o l l a r s )  
Expected u t i l i t y  4.719 
Average i n c o n e  4.715 
S t a n d a r d  d e v i a t i o n  942 
C o e f f i c i e n t  of  
v a r i a t i o n  ( p e r c e n t )  20.0 

ALES (Quin ta les )  
, Maize 

VALUE OF 0 I 
0 0.5 1, 0 1.5 2.0 I 

1 Sorghum 
Tomatoes I Peppers  

1 P l a n t a i n s  
' Cassava 

Milk  ( l i t r e s )  
Beef ( k i l o g r a m s  

Employment ( d a y s )  
Uninsured c r e d l t  
I n s u r e d  c r e d i t  

CHNOLOGY CHOICE 

T r a d i t i o n a l  naize 
Modem maize 

ADOW PRICES 
( P e r c e n t  r e t u r n )  
I C r e d i t  r equ i rement  
j Debt d e f a u l t  



applications) , ra ther  than with modern (or  more input-intensive 

techniques) i n  a l l  the  solutions i n  Table No. 4.9. Since one of the 

objet ives  of the ISA scheme i n  Panrrma is  t o  encourage the use of 

modern technologies, it is of i n t e re s t  t o  see i f  there  i s  a switch 

i n  the  choice of technique when the insurance options a re  introduced. 

Table No. 4.10 s m a r i z e s  the impact of insurance fo r  maize and 

sorghun f o r  0 values of zero an8 1.0 corresponding t o  r i s k n e u t r a l  

and "reasonable" risk-averse behaviour. The experiments a re  a l so  

conducted assuning t h a t  the a&ninistrative costs of insurance a re  

f u l l y  subsidized. That is ,  the average indemnity i s  assuued t o  

exact ly  equal any premiun paid. 

With 0 = 1.0. crop insurance leads t o  a gain in  expected u t i l i t y  

of $256, o r  $34.5 per hectare of insured maize. The actual  premirm 

charged by ISA is about $17 per hectare, and t h i s  is gross of any 

indemnities paid. Insurance then fo r  maize i s  c lear ly  a viable 

proposition f o r  the representative Guarare farmers. In f ac t  

addi t ional  model r e su l t s  confirm t h a t  the maize crop would be fu l ly  

insured on a voluntary basis  fo r  premiun levels  net  of indemnities 

a s  high as  $50 per hectare. However, the area of maize grown would 

decline rapidly fo r  net  premiun ra tes  above $35 per hectare. 

Insurance f o r  sorghun t.urns out not t o  be a t rac t ive  even when 

.offered a t  zero cost. Hawever, it would be purchased voluntarily by 

r isk-neutral  fanners. 

Maize insurance leads t o  a very siqnficant increase i n  maize 

production when 0 = 1.0, and t h i s  is accanpanied by a canplete switch 

t o  the  more intensive production techniques. This leads t o  a 21 

percent increase i n  the mount of c red i t  borrwed, par t icu lar ly  of 

insured loans. 

Insurarice a l s o  leads t o  a s ignif icant  reduction i n  the standard 

deviation of incane f o r  given levels  of average incane. Also the 



Table No. 4.10 

GWARARE, PANAMA, RKSULTS PRCW VARIOUS CROP INSURANC5 EXPERPlENTS 
POR -1ZE AND SORGBIM (DEBT DEFAULT RISK 0.1 PEIlWT 

VARIABLE 

1 RISK AVERSE BEHAVIOLR I 
( 0  = 0) I ( g  = 1.0) 

I 
I 

WITH NO WITH 1 , 
INSURANCE INSURANCE INSURANCE INSURASZE ' 

i I 

KOHE Ah'D UTILITY MEASURES 
(Dol l a r s )  
Expected u t i l i t y  
Average income 
Standard dev ia t ion  
Coef f i c i en t  of 
v a r i a t i o n  (pe rcen t )  

sLES (Qu in ta l e s )  
Maize 
Sorghum 
Tomatoes 
Peppers 
P l a n t a i n s  
Cassava 
Milk (litres) 
Beef (ki lograms) 

lPUTS 
Employment (days)  
Uninsured c r e d i t  
Insured c r e d i t  

CCHNOLOGY CHOICE 
'e rcent  a r e a )  

T r a d i t i o n a l  maize 
Modern maize 

[ADOW PRICES 
'ercent  r e t u r n )  

C r e d i t  requirement 
Debt d e f a u l t  

ISURANCE (percent  a r e a )  
Maize 
Sorahum 



range of e f f i c i e n t  p lans ,  t h a t  t h e  fanner can consider ,  is a l s o  

increased by insurance. 

d. %le Demand f o r  Insurance i n  Bugaba 

Data f o r  t h e  second a n a l y s i s  were co l l ec ted  i n  t h e  d i s t r i c t  of 

Bugaba, about 450 kms. northwest of Panama City. The district is 

located  on a p la teau  about 300 mosl, with a mean temperature of 

25%. Annual r a i n f a l l  is 4.200 mms and it is well  d i s t r i b u t e d  

througnout nine months of t h e  year. The rainy season r u m  from 

Apri l  t o  December, followed by a dry s p e l l  from January t o  March. 

S o i l s  a r e  of volcanic o r i g i n  and of medium t o  high f e r t i l i t y .  About 

30% of t h e  d i s t r i c t  i s  s u i t a b l e  f o r  mechanization, t h e  rest being 

e i t h e r  too  s t e e p  o r  t o o  rocky, and the re fo re  more s u i t a b i e  f o r  

l ives tock.  Bugaba has a populat ion of about 11.000 people, with 

good access t o  adequate h e a l t h  and education f a c i l i t i e s .  

S ix ty  four  percent  of t h e  fanas  i n  t h e  d i s t r i c t  a r e  of l e s s  than 

5 hectares ,  occupying about 5% of t h e  land. Approximately 85% of 

a l l  f a r n s  a r e  less than 20 hectares.  Al l  smal l  farms produce both 

f o r  hone consumption and market. Rice, corn, pole  beans and tobacco 

a r e  t h e  na in  annual crops and sugarcane, p lan ta ins ,  oranges, coffee  

and avocados a r e  t h e  main permanent crops. Tobacco and sugar a r e  

grown under quota arrangements with l o c a l  processors,  and farms 

without such c o n t r a c t s  do not  grow these  crops. In addit ion.  t h e  

family p l o t  o f t e n  inc ludes  one t o  th ree  cows, t h r e e  t o  f o u r  p i g s  and 

some chickens, a l l  kept  mostly f o r  home consunption. lhe l e v e l  of 

crop technology used is intermediate t o  high r e l a t i v e  t o  o the r  Latin 

Anerican Countries. Land prepara t ion  is usually mechanized, 

p e s t i c i z e s  and herbic ides  are use  widely b u t  harves t ing  i s  mostly 

done manually. Mechanical harvest ing of r i c e  and corn i s  found only 

on medium t o  l a r g e  t r a c t s  ( i - e .  10 t o  50 hectares)  but  i s  not  

widespread. Marketing is done local iy .  Farmers s e l l  t h e i r  g ra ins  

t o  t h e  government marketing board a t  a f ixed  p r i c e  o r  t o  



i n t e rmedia r i e s  who o f f e r  a lower p r i c e  but  pay, more promptly. 

F r u i t s  and o the r  pe r i shab les  a r e  so ld  a t  t h e  farm t o  l o c a l  

in te rmedia r i e s  a t  p r i c e s  f ixed  by t h e  government. 

Farm c r e d i t  i s  obtained through t h e  Agr icul tura l  Developxent 

Bank (BDA) a t  i n t e r e s t  r a t e s  approximating 14 percent .  Credi t  is 

ra t ioned depending on t h e  geographic a rea ,  t h e  type of loan, and t h e  

farmer ' s  c r e d i t  record. Generally, loans do no t  include l a h r  c o s t s  

i f  t h e  area  p lanted  i s  smal l  ( i . e .  2 ha.) .  Net farm incores  f o r  the  

a rea  o s c i l l a t e  between 33.000 t o  $5.000 pe r  year  f o r  a 5 ha. farm, 

t o  $6.000 t o  $10.000 pe r  year  f o r  farmers c u l t i v a t i n g  arouxd 20 ha. 

In  evaluat ing  t h e  crop insurance scheme t h e  focus was on i t s  

p o t e n t i a l  impact on t h e  smal les t  two t h i r d s  of t h e  farms. Tne farm 

model is const ructed  f o r  a t y p i c a l  5 ha. farm. A 1 1  t h e  a c t i v i t i e s  

i n  t h e  model a r e  c u r r e n t l y  found i n  t h e  d i s t r i c t  of Bugaba. In the  

case of r i c e ,  corn, and intercropped c o n  and beans, severa l  

technologies were i d e n t i f i e d  f o r  each crop. Differences between 

technologies r e l a t e  t o  t h e  use of machinery a t  p lan t ing  and/or 

h a v e s t i n g .  i n t e n s i t y  of p e s t i c i d e  use and t h e  degree of 

s u b s t i t u t i o n  between labor  and machinery. Table N o .  4 .11  describes 

t h e  corn and r i c e  technologies i n  more d e t a i l .  Corn and beans a r e  

o f t e n  in te rp lan ted ,  with corn being used a s  a support f o r  t h e  

climhing beans. Again, d i f f e r e n t  technologies a r e  i d e n t i f i e d  i n  t h e  

model based on seed q u a l i t y ,  f e r t i l i z e r  and p e s t i c i d e  use, and t h e  

degree of mechanization. Tobacco and sugar a r e  t echn ica l ly  f e a s i b l e  

on many smal l  farms, b u t  few have t h e  necesarry con t rac t s  with l o c a l  

processera. ~usequecl: i f ,  Li~eae C L " ~  Sic2 iaiciu&Z i i i  t>~2 C i d ~ :  

f o r  our t y p i c a l  farm. 

Labor in tens ive  crops a r e  grown i n  t h e  family p l o t  around the  

homstead. Y a m s  and t h e  c a r e  of p lgs  account f o r  most of the  lajor 

useJ i n  t h i s  p l o t .  However, small q u a n t i t i e s  of oranges, p lan ta in ,  

ban.lnas and cof fee  a r e  produced together  with t h e  ca re  of a few 



Table 4.11. Rice and Corn Technologies  i n  Bugaba District, Panama 

Technology 

Con 1 

Corn 2 

Corn 3 

Corn 4 

brn S 

Rice 1 

Rice 2 

Rice' 3 

Kice 4 

2icc 5 

-md 
Prepuation - 
manlwl 

manllal 

medmized 

necllirnized 

mechmized 

manual 

manual 

n~ec ):an i zed 

mcchmized 

meckanized 

Cultural Technique 

manuril no 

manual no 

manual no 

mechnnized no 

mechanized yes 

mnual no 

manu1 Yes 

manual Yes Yes 

m c c i z e  / yes 

mechanized yes* 

Harvest 

manual 

m u a l  

m u a l  

manual 

nwnual 

manual 

manual 

m u a l  

manual 

~ l u a l  - 

Average 
Yield 

26.0 

28.0 

33.0 

41.2 

52.0 

48.0 

55.0 

70.0 

82.1 

85.2 

Coefficient 
o f  Variation 
of Yield (a) 

6.3 

5.8 

11.2 

11.2 

7.2 

16.2 

15.0 

11.8 

10.1 

11.2 

'Kith t r a c t o r  



pou l t ry  and a cow o r  two. Most of these  products  a r e  re ta ined f o r  

family consumption, b u t  small  amounts a r e  so ld .  All  these  

p o s s i b i l i t i e s  a r e  incorpara ted  i n  t h e  madel. Minimum cons t ra in t s  

a r e  imposed on each house l o t  product t o  ensure t h a t  adequate 

amounts a r e  grown f o r  family consumption, and l i m i t s  on s e l l i n g  a r e  

imposed where l o c a l  marketing is l imi ted .  

C r e d i t  is required  i n  t h e  model t o  cover t h e  cost of seeds,  

f e r t i l i z e r s ,  p e s t i c i d e s ,  machinery ren t ing  and wage labor. S m a l l  

farmers do no t  genera l ly  own machines. and must choose betveen 

manual techniques o r  r e n t i n g  machinery s e r v i c e s  from con t rac to r s  or 

l a r g e  farms. Credi t  is ava i l ab le  i n  t h e  model either f m  own 

family funds, o r  from t h e  a g r i c u l t u r a l  bank a t  an  i n t e r e s t  charge of 

14  percent .  

Since p r i c e s  a r e  f ixed  by t h e  government each year  p r i o r  t o  

p lant ing ,  t h e  only r i s k  confronting farmers is y i e l d  r i s k .  Sui table  

y i e l d  da ta  were ava i l ab le  f o r  t h e  yea r s  1976 t o  1981, and l e d  t o  t h e  

revenue ca lcu la t ions  i n  Table No. 4.12 f o r  t h e  iaore important 

crops-corn, rice and in te rp lan ted  corn and beans. These data  a r e  

based on district l e v e l  averages, and a r e  ca lcula ted  using 1981 

prices, t h i s  being t h e  year  f o r  which t h e  model is speci f ied .  

Table No. 4.12 shows t h a t ,  f o r  t h e  l e s s  in tens ive  techniques. 

rice is  t h e  more r i s k y  crop with a c o e f f i c i e n t  of  v a r i a t i o n  of 

revenues exceeding 15 percent .  Surpr is ingly ,  intercropped -wrn and 

beans are r e l a t i v e l y  more r i s k y  than sole cropped corn when grovn 

with l e s s  in tens ive  techniques. 

However, t h e s e  r e l a t ionsh ips  change with more in tens ive  

production techniques. Corn 4, f o r  example, i s  more r i sky  than r i c e  



Table 4.12. Revenue Outcomes f o r  Corn. Rice and Interplante3 Corn and Beans in Different Years, - .  
Dugahs District,  ma. 

ld2O 

1961 

Average 

I StanL'zrd I dcv i3 t ion 

--.- 
Corn :. 
--- 
264 

298 

294 

260 

288 

281 

17.6 

6.3 

b m  2 

285 

320 

315 

282 

310 

302 

17.6 

5.8 

Corn 3 

325 

360 

355 

522 

421 

3 ~ 6  

39.9 

11.2 

ice 1 

- 
563 

430 

612 

652 

496 

551 

89.1 

16.2 

- 
Rice 5 

952 

810 

991 

1032 

1107 

978 

110.2 

11.3 - 

Pice 2 

- 
611 

477 

659 

700 

711 

632 

94.8 

15.0 

Lice 3 

784 

649' 

831 

872 

833 

801 

94.7 

11.8 

- 
Corn/ 
leans 3 
- 
234 

261 

268 

27 3 

301 

267 

24.1 

9.0 

Rice 4 

922 

787 

975 

1009 

1021 

943 

95.2 

10.1 

- 
h m /  
leans 2 

255 

28 2 

290 

296 

324 

289 

24.9 

8.6 



4, whilst  cornbeans 4 is l eas t  risky. In the  case of r ice ,  

adoption of more intensive techniques reduces the coeff ic ient  of 

var ia t ion of revenues, because the average return increases f a s t e r  

than the  standard deviation. 

The revenue se r i e s  f o r  different  techniques of production of 

each crop tend t o  be highly correlated (Table No. 4.13). Fbvever, 

they often have d i f fe ren t  correlat ions w i t h  o ther  crops. The 

revenue se r i e s  for  r i ce  a l so  tend t o  be negatively correlated with 

corn and interplanted corn and beans. This bodes well fo r  a 

ra t ional  divers i f icat ion between these crops t o  reduce whole farm 

income r isk.  

Suitable r i sk  data were not available fo r  the  crop and livestock 

a c t i v i t i e s  produced i n  the house lo t .  ibwever, since these 

a c t i v i t i e s  account f o r  only a small share of the t o t a l  l k ~ d  use, and 

since the products a re  largely hme consumed, then ignoring rrsks i n  

these a c t i v i t i e s  should have l i t t l e  e f fec t  on t h e  standard deviation 

of t o t a l  farm cash income. This  does mean, however, t ha t  the model 

cannot be used t o  evaluate l ivestock insurance policies.  

Table No. 4.14 contains some basic model resu l t s  fo r  different  

values of the r i s k  aversion parameter $. These r e su l t s  a r e  based on 

defaul t  r i sk  of 5 percent and derived assm+nq tha t  no insurance 

options are  available. 

Since no reservation wage i s  charged on family labor i n  t h i s  

model, expected u t i l i t y  i s  simply average income l e s s  the r i sk  cost  

$ 6y. Expected u t i l i t y  declines as  0 Increases, but not by very 

w ~ c h -  Averace income i s  a l so  relat ively s tab le  fo r  different  values 

of 0 ,  and only declines by 11 percent a s  $ increases from zero t o  

2.5. Apparently, r i s k  is not very costly t o  our typical  Bugaba farm. 





Table No. 4.14 

RBSWLTS FOR VARIOUS LFVKLS OF RISK AVERSION, PANAMANIAN W K L  
(NO INSURANCE, DEBT DEFAULT RISK 5%) 

0 = 0 0 = 0.5 0 = 1.0 0 = 1.5 0 = 2.0 0 = 2.5 

.- 
INCOME AND UTILITY 
nEASURGS (Dollars) 

Expected u t i l i t y  3.326 3.203 
Average income 3.326 3.326 
Standard deviation 247 247 
Coefficient of 
var ia t ion (percent) 

SALES (Metric Tons) 
Corn 
Rice 
Beans 
Tubers . 

INPUTS 
Uninsured c red i t ($ )  
Hired labor 
Total labor use on 
f a m  
Labor sold 

TECHNOLOGY CHOICE 
Corn 1 
Corn 2 
Corn 3 
Corn 4 
Corn 5 
Rice 1 
Rice 2 
Rice 3 
Rice 4 
Rice 5 
CornDeans 1 
Corn/Beans 2 
Corn/Beans 3 
Corn/Beans 4 
CornDeans 5 

SHAD34 PRICES ( % J  
Credit 
Debt default  



The coefficient of variation of income is 7.4% for 0 = 0, and 

declines to 1.6% for 0 = 2.5. This contracts with Guarare results 

where the coefficient of variation of income was about 20 percent. 

But in this latter case it declined more significantly for higher 

levels of risk aversion. Farming under the agroclimatfc conditions 

of Bugaba district it clearly a less hazardous undertaking than in 

the area of Guarare. 

Rice proves to be the most risky crop in the model, and total 

rice sales decline as risk aversion increases. The choice of 

production techniques is only weakly related to the level of risk 

aversion. There is a switch away from more intensive technologies 

for rice and intercropped corn and beans as $9 increases, but this is 

not offset by any increase in the less intensive technologies for 

these crops. Credit use does decline as $9 increases, indicating less 

use of modern inputs overall, but total labor use changes very 

little. 

Because of the low level of income risk in all the model 

solutions, the debt default constraint is not binding at the 5% risk 

level. This means that credit is borrowed to the point where its 

marginal rate of return is equal to the interest charge of 14%. 

Since the debt default, constraint is not binding, rhen crop 

insurance will not affect the farmers' ability to borrow credit. 

Ekperiments with the model at even lower debt default risk led to 

similar findings. Indeed, the debt default risk constraint only 

became binding, (and marginally so), when the debt default risk was 

reduced to 0.0001%. 

The only potential benefit from crop insurance, therefore, iies 

in enabling farmers to act in a aore risk neutral way. Assuming a 

risk aversion parameter 0.15 for the typical farmer, then an ideal 

insurance scheme which removed all income fluctuations would have 



t h e  e f f e c t  of moving t h e  farmer from t h e  f o u r t h  t o  t h e  f i r s t  column 

i n  Table No. 4.14. 
12 

This  would l ead  t o  a gain i n  average incone 

of only $146. 

I f  t h e  maximum p o s s i b l e  gains from insurance a r e  s o  small,  then  

t h e  r e t u r n s  from r e a l i s t i c a l l y  designed schemes-which would be less 

e f f e c t i v e  i n  s t a b i l i z i n g  incomes-- can no t  be encouraging. Indeed, 

t h e  income gains  a r e  unl ike ly  t o  cover t h e  r equ i re  premia. 

The c u r r e n t  crop insurance schemes i n  Panama cover t h e  farmer 

f o r  80 percent  of t h e  approved c o s t s  of production. Indemnities a r e  

p a i d  i n  t h e  event  of y i e l d  d i s a s t e r s .  In t h e  model t h e  insurable  

crops a r e  corn  and rice, though t h e  less in tens ive  technologies of 

corn 1. corn  2 and r i c e  1, can not  be insured  s ince  they do not 

qua l i fy  f o r  loans from t h e  a g r i c u l t u r a l  bank. The insured coverage 

is about $340 p e r  hectare  f o r  corn, and $500 f o r  rice. The annual 

premium is $17 p e r  hectare  f o r  corn and $25 p e r  hectare f o r  r i c e .  

In t u r n s  o u t  t h a t  i n  t h e  revenue s e r i e s  i n  Table No. 4.12, no 

indemnities would have been paid f o r  t h e  more in tens ive  corn and 

rice t e c ~ o l o g i e s  during t h e  period 1976 t o  1981. Only i n  t h e  case  

of corn 3 and r i c e  2. do t h e  revenue outcomes ever f a l l  bellow t h e  

covered amounts. In t h e  case  of corn 3, indemnities would not have 

been p a i d  because y i e l d s  were within 10 percent  of t h e l r  means i n  

t h e  yea r s  i n  which revenues were low. Rice 2 might have q u a l i f i e d  

f o r  a n  indemnity i n  1977 ( t h e  y i e l d  was 75 percent  of i t s  mean t h a t  

y e a r ) .  b u t  t h e  indemnity would only have been $23, and which is less 

than t h e  annual premium of $25. 

In  s h o r t ,  t h e  t y p i c a l  farmer i n  Bugaba would not have received 

any n e t  indemnities from t h e  e x i s t i n g  insurance schemes between 1371 

and 1981, and t h e r e  i s  no need t o  run t h e  model t o  p r e d i c t  t h a t  he 

would not  have purchased such insurance on a voluntary bas ls .  The 

r i s k  ca lcu la t ions  a r e  based on d i s t r i c t  l e v e l  da ta ,  and individual  



farmers in Bugaba may have experienced rather different yield and 

revenue outcanes each year. While insurance may not have been 

worthwhile for a farmer experiencing the average yield each year, 

individual farmers may have received worthwhile indemnities on 

occassion. Nevertheless, it may be difficult to justify an 

insurance scheme which is uneconomic for the average of the farners 

it is intended to benefit. 

F. Credit, Insurance and Technical Assistance on Technology 

Adoption and Income Stabilization. 13 

a. Introduction 

The adoption of input and management intensive technologies is 

advocated primarily as a way to increase small farners' income. 

Nevertheless, the diffusion and adoption process has been rather 

slow and costly. Uncertainty in yields and prices and farners' 

attitudes towards risk have been recognized as important factor that 

inhibit borrowing, investment and the adoption of technology. 
14 

Insurance offers and indemnity payment when yiel& are 

proportion of the expected levels. In such case, insurance 

indirectly offers protection against price risk, as the crop 

coverage is calculated on the basis of and expected price. However. 

in spatially isolated markets and in the case of non perishable 

products, insurance that induces technical adoption which results in 

higher yields (and acreages planted) may contribute to lower incones 

because of excess supply which lowers market prices. In such case. 

if there is not crop loss, insurance does not offer any guarantee of 

price. 

A third point relates to the area substitution effect lnduce3 by 

insurance. ,Increased income expectations on the insured--presmably 

riskier and on the average, more profitable crop--could result in 



a r e a  expansion a t  t h e  expense of  o t h e r  l e s s  p r o f i t a b l e ,  but  a l s o  

l e s s  r i s k y  crops. Yet, i f  t he re  a r e  no d i s a s t e r s ,  t h e  expansion of 

t h e  insured  crop t o  be s o l d  a t  a  lower than an t i c ipa ted  p r i c e  may 

have a pervasive e f f e c t  on farm income. This wouid o c c u r  because 

of l o s t  oppor tun i t i e s  on o t h e r  crops f o r  which p r i ces  have increased 

a s  a  response t o  a  decl ine  i n  production. 

b. Crop Credi t  Insurance ( C C I )  i n  Bolivia 

CCI  was o f fe red  f i r s t  i n  Bolivia f o r  po ta to  production among 

farmers i n  CochabamSa i n  1980/81. The publ ic  sec to r  i n s u r e r  (ASBA) 

o f fe red  p ro tec t ion  t o  t h e  c r e d i t  i ssued by t h e  publ ic  bank (BAB) f o r  

t h e  production of pota toes  under t h e  technology recornended by t h e  

government I n s t i t u t e  of Agr icul tura l  Technology (IBTA). Without 

insurance BAB would have not i ssued t h e  c r e f i t t  but  a l s o  without 

insurance and c r e d i t ,  farmers would have not  used I B T A ' s  technology. 

The insurance program guaranteed t h a t  i f  crop f a i l u r e  ocli-red, 

t h e  farmers'  debt  with BAB was pa id  by ASBA. The maximum 

indemnities f o r  t h e  amount disbursed by BRa, p l u s  o the r  investment 

suppl ied  by farmers (such a s  organic f e r t i l i z e r )  and a compensation 

t h a t  t h e  farmers rece ives  f o r  t h e  value of h i s  t i n e  ( p r i c e s  a t  t h e  

market wage). Hence, under t o t a l  l o s s  t h e  farmer would receive not 

h t e  value of t h e  harves t .  but  t h e  t o t a l  value of h i s  labor and o the r  

cos ts .  His debt  w i l l  be pa id  t o  t h e  bank. 

The a rea  were t h e  program was implemented between 1980/81 and 

1582/83 is not  a t y p i c a l  of h ighland-semicmercla l  a g r i c u l t u r e  i n  

Latin America. It should not  be taken by any means a s  

r ep resen ta t ive  of a  backward underdeveloped a g r i c u l t u r e  i n  renote 

p l a c e s  i n  Bolivia.  Tne a rea  is  serviced by a paved road and sme of 

t h e  farms a r e  l e s s  than 30 minutes d i s t ance  from t h i s  road, however, 

o the r s  a rea  faraway. Average temperatures a r e  mild, however, over 
0 0 

t h e  p a s t  11 years  t h e  average minumum has been 23 F (-4 C) .  The 



p r o b a b i l t i e s  of f r o s t  and h a i l  a r e  s i g n i f i c a n t .  The average annual 

r a i l f a l l  (over 17 yea r s )  i s  of 713.5 mmr y e t  periods of long drought 

a r e  poss ib le .  'Ae combined e f f e c t s  of drought and f r o s t  expose t h e  

c rops  t o  high y i e l d  r i s k s ,  y e t  t h e  s e v e r i t y  v a r i e s  azong farms 

depending on t h e i r  a l t i t u d e  and tine d i r e c t i o n  of t h e  winds. 

Therefore, those farmers with l a r g e r  p l o t s  a r e  not l i k e l y  t o  be 

a f f e c t e d  i n  t h e  same i n t e n s i t y  i n  a l l  a rea  planted.  In  addr t ion ,  

no t  a l l  t h e  land is planted  t h e  same day, hence in te r t e rnpora l  

d i v e r s i f i c a t i o n  is  he lp fu l  t o  t h e  extend t h a t  f r o s t  v a r i e s  its 

damaging e f f e c t s  depending on t h e  s t age  of growth, being more 

s e r i o u s  a t  flowering. 

The average s i z e  of crop land is of 1.3 hectares  pe r  farm, of 

which pota toes  account f o r  approximately 56 percent  of t h e  area.  

Pota toes  (Solanum Andigenurn) a r e  grown by a l l  farmers. Othe 

important crops a r e  broad beans (Vicia Faba), barley (P-brdeum 

Vulgare),  wheat (Treticum s p ) ,  oca ( o x a l i s  TuberosaJ. papaiiza 

(Ullucus Tuberosum,, and onions. Potatoes a r e  produced f o r  home 

constinption (20%) and a s  a cash crop. Very few farmers grow onions, 

t h e  most p r o f i t a b l e  and aost p r l c e  r i sky  crop. I f  fanners have 

access  t o  i r r i g a t i o n  and e a r l y  po ta to  crop (rnisca) can be fanued. 

The misca p o t a t o  crop is grown i n  p a r t  i n  t h e  winter ,  making it 

suscep t ib le  t o  f r o s t .  The rain-fed cycle  of po ta to ,  QctoSer-Mdy 

(aiio) i s  t h e  most important,  making up 64% of t h e  t o t a l  a r e  planted 

of pota toes .  The experimental c r e d i t  insurance has been offered  

only f o r  rain-fed p o t a t o  p lant ings .  

c .  Incom from Pota to  Production Among Insured and Nm-Insured 

Farmers, 1979/80 - 1962/83 

The farm l e v e l  ana lys i s  had the  e x p l i c i t  purpose of evaluat ing 

t h e  combined e f f e c t  of c r e d i t ,  insurance, p r i c e s  and technica l  

a s s i s t a n c e  on t h e  adoption of technology and f a m e r ' s  income. This 

was made poss ib le  by da ta  obtained over t h r e e  years  anong insured 



farmers and f o u r  y e a r s  among non-insured farmers. The surveys'  

samples a r e  summarized i n  Table No. 4.15. The . unant ic ipa ted  

withdrawal of farmers from t h e  program and imposs ib i l i t y  of loca t ing  

some farmers t h e  days of t h e  surveys, d i d  no t  al low a more synmetric 

set. I n  1980, 122 farmers were surveyed t o  deternine t h e i r  

c h a r a c t e r i s t i c s  before  t h e  beginning of t h e  insurance program. Out 

of t h e  o r i g i n a l  sample 38 farmers where insured and surveyed, and 36 

farmers were not  suveyed. The most i n t e r e s t i n g  t r ans loca t ion  of 

farmers among groups took p l a c e  i n  1982. From t h e  38 insured 

farmers i n  1981, 15  took insurance f o r  t h e  second time, 7 d i d  not 

t ake  insu race  and 16 w e r e  not  located.  From 33 insured farmers i n  

1982, i n  1 9 8 3 6  took insurance f o r  t h e  t h i r d  t ime,  15 took insurance 

f o r  t h e  second time, and 17 d i d  not  t a k e  insurance.  The foilowing 

paragraphs desc r ibe  t h e  main r e s u l t s  of t h e  surveys. providing a 

comparative a n a l y s i s  of performance of groups over  time. 

The 1979/80 crop cyc le  was described by farmers a s  a f a i r  year.  

Ra in fa l l  was c l o s e  t o  average and opportune. Freezing temperatures 

occurred f o r  very s h o r t  pe r iods  of time, not  a c r i t i c a l  po in t s  i n  

t h e  crop cycle .  Nevertheless,  a s  shown i n  Table No. 4.16. y i e l d  of 

po ta toes  w a s  r a t h e r  low i n  comparison with o t h e r  p a r t s  of t h e  world 

(CIP, 1980). Low y i e l d s  a r e  t h e  r e s u l t  of us ing  a t r a d i t i o n a l  

technology, t y p i f i e d  mainly by a low q u a l i t y  see21 asd  very spare  

use of chemicals f o r  c o n t r o l l i n g  nematodes and Ziseases,  hcuever, 

farmers used r e l a t i v e l y  high l e v e l s  of organic  and chemical 

f e r t i l i z e r s .  

The improved technology was introduced i n  t h e  1980/81 crop 

cycle.  This was described a s  a good year  and p r a c t i c a l l y  no farmers 

repor ted  major crop f a i l u r e s ,  n e i t h e r  d id  ASBA pay indemnities.  In 

comparison with t h e  previous year ,  farmers using the  t r a d i t i o n a l  

technology repor ted  y i e l d s  t h a t  were 24 percent  higher ,  altkbough 

t h e r e  were no t  s i g n i f i c a n t  changes i n  t h e  l e v e l s  of inpu t s  use. 

Gross income was higher ,  but  due t o  increased input  p r i c e s ,  ne t  

income decreased s l i g h t l y .  



Table No.4.15 

STWCNRB OF THB SAMPLES AMONG INSZTRED 

AND NOT INSURED PAfIMERS 

CLASS TECHNOLOGY 1979/80 1980/81 1981/82 1982/83 

- - 

Traditional 122 48 58 39 

NOT INSURED 

Modern - - 7 4 3 

INSURED Modern - 3 8 3 3 16 

TOTAL - 122 86 98 98 



Tahle 4.16. Melga-Colomi, Resource Use? Y i e l d s  and Income from P o t a t o  P roduc t ion  Among not 
Insured  Farmers Using T r a d i t i o n a l  Technology, 1979/80 - 1982/83,  . -- 

Variable 

' Secd (cargns) 
Crzcnic fcr t .  (cargcs) 
(315-iczl fer:. 
I T I S C C ~ .  and fung. 
Othcr 



The 'new'technoloqy was t y p i f i e d  fundamentally by an increased  

m o u n t  of seed of improved q u a l i t y ,  s l i g h t l y  less organic f e r t i l i z e r  

and more chemical f e r t i l i z e r ,  i n s e c t i c i d e s  and fungicides.  An 

important  canponent of production c o s t s  was t h e  i n t e r e s t  c o s t s  of 

c r e d i t  and t h e  insurance premiun. The impact of t h e  t e c h n o l q y  on 

y i e l d s  was dramatic  a s  t h e s e  were of 14.680 kg/ha canpared with 

9.613 kg/hg obtained by fanner s  us ing  t h e  t r a d i t i o n a l  technology. 

N e t  incame was, t h e r e f o r e ,  more than four  times t h a t  received by 

farmers us ing  t h e  t r a d i t i o n a l  technology. An important determinant 

of t h i s  l a r g e r  incane was t h e  increased  propor t ion  of grade 1 

po ta toes ,  s o l d  a t  a h igher  p r i c e  (Table No.1.17). 

Up t o  t h i s  p o i n t  t h e  b e n e f i t s  of t h e  program ( i n  a good year) 

were unquestionable and they  can a l l  be a t t r i b u t e d  t o  t h e  

performance c a l l e d  t h a t  p r i c e s  were t o  a g r e a t  extend quaranteed by 

t h e  r a p i d  move of ASBA's s t a f f  t o  con tac t  t r u c k e r s  who purchased t h e  

excess production. This  allowed t o  s e l l  marketable surpluses  

without  de lay  and a t  a f a i r  pr ice .  A s  shown i n  Table tio.Z.17, 

however, t h e  p o t a t o  p r i c e s  i n  1981 were lower than i n  t h e  previous 

year. 

The 1981/82 crop cyc le  was a f a i r  one. ASBA insured 56 

producers  ( i n  Melga) and rece ived premiuns f o r  BD03.056. In 

camparison with 1980/81, when no indemnit ies  were pa id ,  i n  1961/82 

ASBA's indemni t ies  t o t a l e d  9/215.719, hence t h e  l o s t  r a t i o  was of 

2.09. Yield of po ta toes  of non-insured farmers us ing  t h e  

t r a d i t i o n a l  technology decl ined  by 29.3 percent  but  t h a t  of insured  

producers  us ing  t h e  modern technology decl ined  by 42.i percent .  

This  provides  a d d i t i o n a l  evidence t h a t  modern technologies p e r f o m  

more poor ly  than  t r a d i t i o n a l  ones under less than optimal weather 

condi t ions .  



Tab le  4.17. Melga -Colon i ,  Resource Use, YielZs a n d  Income f rom.  P o t a t o  P r o d u c t i o n  Among Insure3 
Farmer:; U s i n e  Recommended techno lo^^. 1 9 S 0 / 8 1  - 1982 /83 ,  . , 

Year 
V a r i a b l e  

Ymta (E/yta)  
L ? h r  (E/L) 

' S x d  ( c a r p s )  
Gqmic fe r t .  (cargas) 1 C:v,nicnl f e r t i l i z e r  
Insoct. and f m g ;  I Other (prcriun) 

I 

kg) - $9 

6 588 (44.88) 32 940 
4 586 (29.88) 17 544 
4 726 (18.57) 8 173 

930 ( 6.67) 980 
16 680(100.00) 



The s i g n i f i c a n t  d rop  i n  y i e l d s  was appa ren t l y  compensated f o r  by 

a l a r g e  i ~ c r e a s e  i n  market  p r i c e s  ev idenc ing  t h e  n a t u r e  o f  nega t i ve  

c o r r e l a t i o n s  between y i e l d s  and prices. In  r e a l  t e rms  t h e  p r i c e s  i n  

1981/82 were s i g n i f i c a n t l y  l a r g e r  t h a n  i n  1380/6l,  a s  shown i n  Table  

N0.4.18. I n t e r e s t i n g l y ,  t h e  n e t  i n c a e  ( b e f o r e  i ndemni t i e s )  o f  

non-insured p roduce r s  i n c r e a s e d  w i th  r e s p e c t  t o  t h e  p r ev ious  y e a r ,  

w h i l e  t h a t  of i n s u r e d  producers  dec l i ned .  But i ndemni t i e s  a l lowed 

t h e  n e t  income of  i n s u r e d  producers  t o  i n c r e a s e  by a lmos t  60 

p e r c e n t ,  t h u s  p r o v i d i n g  them wi th  n e t  income a f t e r  indemnity payment 

of B/9.3i2 c o ~ p a r e d  t o  B/5.392 b e f o r e  i n d e c a i t i e s .  

I n  1982/83 c r o p  c y c l e  was a  poor  one. ASBA in su red  16 producers  

i n  14elga and r e c e i v e d  premiums f o r  Qb133.488. ASBA's i ndemni t i e s  

added t o  sb363.074 hence showing a  l o s t  r a t i o  of 2.8 which is t h e  

h i g h e s t  i n  t h e  t h r e e  y e a r s  t h a t  ASBA is  o f f e r i n g  c r o p  c r e e d i t  

i n su r ance .  

A group of p roduce r s  t h a t  i n  1980/81 p a r t i c i p a t e d  i n  t h e  

program, dec ided  t o  i n v e s t  t h e i r  own r e sou rce s  f o r  t h e  1981/62 c r o p  

y e a r ,  hence t h e y  d i d  i n s u r e d  investment  and d i d  no t  borrow from BAB, 

t h e r e f o r e  s a v i n g  around b/5.800 on i n t e r e s t  and i n su rance  p r a i + m  

( t h e  amount p a i d  by i n s u r e d  fa rmers  i n  t h a t  y e a r ) .  I n  comparison 

w i t n  i n s u r e d  f a r n e r s ,  t h e  independent  group r epo r t ed  s m a l l e r  amount 

o f  a l l  i n p u t s  excep t  f o r  chemical  f e r t i l i z e r s .  lhis cou ld  be 

i n d i c a t i v e  o f  a  l e a r n i n g  p r o c e s s  through which t hey  i d e n t i f i e d  a  

l a r g e r  marg ina l  p r o d u c t i v i t y  of chemical  f e r t i l i z e r  t han  of o t h e r  

i n p u t s .  These f a rmer s  a p p a r e n t l y  saved on a l l  i n p u t s ,  b u t  t h e i r  

main r e d u c t i o n  i n  cost was from n o t  pay ing  I n t e r e s t  on borrowed 

funds ,  i n s u r a n c e  premium and less amount o f  l a b o r ,  a s  shown i n  Table  

fio. 4.19. 

T n i s  group r e p o r t e d  81 p e r c e n t  of t h e i r  p r o a ~ c e  of g rades  no. 1 

and  2 c a ~ p a r e d  w i t h  71 p e r c e n t  o f  i n su red  fa rmers  a x i  a l s o  produced 

a  v e r y  snia l l  m o u n t  of g r ade  No. 4 po t a toe s .  Yneir  t o t a l  y i e l d  was 



TABLE No.4.18 

CONSUMER PRICS INDEX, PER MONTE AND YEhR 
(BASE 1966 = 100). LA PA2 - BOLIVIA 

- 

YEAR 

MONTH 1979 1980 1981 1982 1983 

January 
February 
March 
April 

May 
June 
July 
August 
September 
October 
November 
December 

Mean 474.48 698.63 923.12 2.063.52 

Y e m  Agr. 
Year 561.82 796.70 1.071.59 3.137.10 
June-July 100 141.81 191.27 558.38 

SWW3E. Indice de precios a1 consumidor - Boletines 
mensuales 1-12-1982, 1-3, 1983 y anuario 1981, 
Institute Nacional de Estadisticas, La Paz, 
Bolivia. 



i'lnsurc~ i n  i3S9/1.1 b - ~ t  non in su red  i n  198  /8  

Table C.19. Pielga-Colomi, ~ e s o u r c e  use, Yields and Income from P o t a t o  ~ r o d u c t i o n  .bong  Not I n s u r e d  
Farmer:; Using Recommended techno lop^ ( f a r m e r s  were i n s u r e d  a t  l e a s t  one  yeor), . . 

.'~::r,..:rcd i n  l!raO/El o r  l 9 8 1 / 8 2  bu: non in su red  i n  1 9 8 2 / 8 3  

1981/82 (711' 

18 2 748 
99 9 3!.7 
1 3  1 0  176 

151 5 613 
4 143 
1 570 

33 567 

.kg - $B 

2 9 b  (40.57) 26 978 
2 967 (40.91) 1 9  612 
1 117 (15.40) 5 038 

226 ( 3.12) 226 
7 252(100.00) 

51 854 

18 287 

n.8. 

18  287 

Year ' 

Var iab le  

PF2XJTIOX COST ' 

Ymta (E/yta) . ' 

i Lakr  (E/ I . )  

1982/83 4)3@ 

23 11 286 
144 33 120 

1 4  101 875 
319 27 839 

21 065 
9 311 

204 496 

](BI - SB 

1 339 (30.74)Y 93 730 
1 185 (27.20) 66 360 

886 (19.88 43 300 
996 (22.18) 19.320 

4 356(100.00) 

222 710 

18 214 

n.a. 

18 214 

1979(80 

- ..- 

i 
I 

1980(81 

S w d  (carps )  
C?r,mic fe r t .  (cargas) 
G!c:?ical f e r t i l i z e r  
Insect. 21.; fmg. 
G7- k.c r 

'KZ.kL CTGr 

I S M E  

1 O 

2O . 
3O 
4 

Total 

. 1SCCi.E 

hET ISCSIE BmE 
I X X i i T i E S  

iSSL?J.';G ISLZ.SITiES 

SET 1:;m.Z 
.- 

n . 3 .  a n o t  3 p 7 l i c n b l c  



7.252 kg/ha, while insured  farmers produced 8.198 k g h a .  Ihe t o t a l  

g ross  income obta ined  by independent producers  was s l i g h t l y  less 

than  t h e  one of insured  farmers, bu t  because of t h e  important 

reduct ion  i n  cos ts .  t h e i r  n e t  income w a s  f o u r  t imes t h a t  of t h e  

insured  producers.  A t e n t a t i v e  conclusion from t h i s  ana lys i s  is 

t h a t  t h e  a v a i l a b i l i t y  of insured  c r e d i t  t o  farmers may induce excess 

use of i n p u t s  because t h e  r i s k  of expected income is reduced through 

insurance. 

I n  t h e  crop  cyc le  of 1982/83 a group of 43 farmers previous ly  

insured  decided t o  i n v e s t  t h e i r  own resources,  t hese  producers were 

insured  i n  1979/80 o r  1980/81 bu t  not  i n  1982/83. This group had a 

s i m i l a r  y i e l d  (5,000 k g h a )  t o  insured  and non insured  producers. 

The n e t  r e a l  income of previous ly  insured  farmers t h a t  inves ted  

t h e i r  own resources were higher and t h e i r  c o s t s  lower compared t o  

t h e  insured  producers.  

A swmnary of t h e  main econrmic i n d i c a t o r s  f o r  a l l  groups of 

farmers over  time is  given i n  Table No. 4.20. Also t a b l e  4.21 

provides  t h e  mean and s tandard  devia t ion  of y i e l d s ,  r e a l  c o s t s  and 

r e a l  n e t  r e t u r n s  f o r  insured  and non-insured producers. It can be 

concluded t h a t  on t h e  average t h e  y i e l d  of insured  farmers was a b o ~ t  

28 .percent l a r g e r  bu t  t h e  v a r i a b i l i t y  over  time was much nore 

s i g n i f i c a n t .  In f a c t  t h e  c o e f f i c i e n t  of v a r i a t i o n  of y i e l d  of 

insured farmers was 53 percent  compared with 27 percent  f o r  non 

insu red  farmers. In genera l ,  i n  t h e  worst y e a r s  t h e  y i e l d  of both 

groups was a l n o s t  equal ,  bu t  i n  t h e  good y e a r s  t h e  insured f a r a e r s  

performed much b e t t e r .  

There a r e  no s i g n i f i c a n t  d i f f e r e n c e s  on incone before 

indemnit ies  nor i n  t h e i r  t o t a l  v a r i a b i l i t y  measured ky the  s tan2ard 

devia t ion .  However average income a f t e r  i n d e m i t i e s  inc reases  

considerably while t h e  s tandard devia t ion  is  below t h e  one f o r  

income before  indemnit ies .  



Table 4.20 hlelga-Colomi; Y i e l d ,  Seed,  Costs  and incone from po ta to  
P r o d u c t i o n  Among Insu red  and n o t  Insured  Farmers, 
1979/80 - 1962/83 

I Year 

IA, lRADITI(LW TEEXOL30I 
(non i i~sured farmers) 

Yield &&a) 
Seed (cargas) 
Cost organic f e r t .  $3 
Cost chesical f e r t .  SB 
Cost insect.  and fmg. SE 
Total cost 
Gross incme 
Net incoine 

B. RE(Df.ffNED TEQSOLOCI 
(insured farmers) 

Yield @g/ha) 
Seed (cargas) 
Cost orgmic f e r t .  $B 
Cost chemical f e r t .  SB 
Cost insect.  and fung. $B 
Total a s t  
Gross incone 
Net incoix before indem. 
Ket income a f t e r  indem. 

I (previous year insured) 

Yield @g/ha) 
Seed (cargas) 
Cost organic f e r t .  $B 
Cost .cher;;ical f e r t .  SB 
Cost insect.  and fmg. SB 
Total cost 
Gross incorn 
Net 



Table  4 .21. Mean and S tandard  D e v i a t i o n  o v e r  Time o f  P r i c e ,  Y i e l d  and Xncome; h o n g  
Insured  and non- Insured  Farmers:  Per  Hec ta re ,  Yelga-Cochabamba, 

Year Yie ld  Real t o t a l  'Net P e a l  Y ie ld  Resl t o t a l  Ne tqea lbe -  Net real income 
c o s t  income c o s t  fore indemn, a f t e r  indemnities - 

y x n s u i a n c e  i.ndcrnnities were' p a i d  t o  i n s u r e d  f a rmer s .  



G. Insurance Demand under Guaranteed p r i c e s  and Hiqh Financia l  

Risk 1 5  - 

a. Introduction.  

The na tu re  of y i e l d  and p r i c e  r i s k s  and t h e i r  c o r r e l a t i o n  has 

been t aken  a s  a depar ture  p o i n t  t o  evaluate  p o t e n t i a l  b e n e f i t s  of 

insurance  (Romasse t t ,  1979, Hazel1 Bassoco and Rrcia, 1983, Car tas  

and Norton, 1983). In  t h e  s impl ies t  case of nonoculture f a m s  o r  

when most of t h e  incane is generated by t h e p r o d u c t i o n  of one crop, 

t h e  expected revenue and var iance  of revenue witnout insurance is 

given byr 

E (R)  = E  (P) x E (Q)  (1) 

The b e n e f i t s  of insurance a r e  perceived i n  two f o m s r  By 

s t a b i l i z i n g  incane over time (hence reducing V ( R )  and by helping t o  

ensure t h a t  t h e  f a m  f a n i l y  has  t h e  necessary i n c m e  each year t o  

repay deb t s  and meet e scenc ia l  l i v i n g  costs .  To evaluate more 

p r e c i s e l y  t h e  b e n e f i t s  on insurance,  one can expand t h e  incaue and 

var iance  of incane measured by and indennity canponent, the re fo re ,  

when insurance  i s  ava i l ab le r  

Therefore subsidized insurance  increases  e x ~ e c t e d  incane by t h e  

monnt nf t h e  -p=rted net i ~ & ? n i t y .  16 ~f i l s y r a r ? ~ e  is 

a c t u a r i a l l y  f a i r ,  i n  t h e  long run E ( 1 )  is zero, but i n  p r a c t i c e ,  

because insurance has always been subsidized,  E (I) 0. The l a r g e r  

t h e  a o u n t  of t h e  subsidy, t h e  l a r g e r  E ( 1 )  and therefore ,  t h e  

l a r g e s t  its con t r ibu t ion  towards expected income. 
1 7  



Insurance reduces t h e  var iance  of incane by inc reas ing  i n c a e  

(by t h e  amount of t h e  indemnity) i n  those  years  when a d i s a s t e r  

occurs, and by decreasing inccme (by t h e  mount  of t h e  preniua)  i n  

t h o s e  years  when d i s a s t e r s  do  not  occur. But insurance does not  

reduce var iance  of i n c m e  by a f f e c t i n g  V (Q) or cov(P,Q). I n  f a c t  

i f  insurance  induces technologica l  change, t h e s e  var iances  could 

a c t u a l l y  inc rease  t h e  var iance  of incane before indemnities. As t h e  

a o u n t  of t h e  goverments  subsidy on premims increases ,  s o  does t h e  

expected value  of incane, b a t  c a r e  must be exerc ised  f o r  t h i s  no t  t o  

be a motive t o  demand insurance. When t h i s  occurs insurance beccnes 

a source of i n c m e  and no t  a way t o  decrease t h e  var iance  of incane. 

In  c o n t r a s t  with y i e i d  insurance,  t h e  benef i t  of a quaranteed 

p r i c e  i s  known i n  advance and t h e r e  is c e r t a i n t y  t h a t  a l l  t h e  

production w i l l  be sold  a t  tP.at price.  In  terms of equation ( 2 )  a 

guaranteed p r i c e  cancels  t h e  second element on t h e  r i g h t  hand s i d e  

and a f f e c t s  p o s i t i v e l y  o r  negat ive ly  t h e  t h i r d  term). Hence, t o  t h e  

e x t e n t  t h a t  t h e  p r i c e  is guaranteed it means t h a t  t h e r e  i s  not  p r i c e  

r i s k  and t h i s  could reduce t h e  variance of incane. Hwever, i f  t h e  

price is no t  l a r g e r  than i n  t h e  previous years  i t  does no t  

n e c e s s a r i l y  inc rease  expected incane. l8 Only higher p r i c e s  l e a s  

t o  higher expected incane and hence more wi l l ingness  t o  bear r i s k ,  

but  a l s o ,  they  lead  i n t o  higher investments on inpu t s t  the re fo re ,  a 

l a r g e r  f i n a n c i a l  r i s k  which w i l l  increase  t h e  denand f o r  insurance. 

I f  we l i m i t  t h e  a n a l y s i s  t o  monoculture farms, me can expect 

t h a t  t h e  danand f o r  insurance inc reases  v i t h  r i s k  of t k e  insured 

crop. In such case,  t h e  l a r g e r  variance of production incane 

r e s u l t i n g  £ran s p e c i a l i z a t i o n  on one crop, can be canpensated by 

insurance  and move t h e  farmer t o  a higher u t i l i t y  funct ion ,  given 

t h e  expected indemnity. 



b. Produc t ion  o i  I n d u s t r i a l  Tomatoes i n  Panama 

I n d u s t r i a l  tomatoes  a r e  produced i n  Panama under c o n t r a c t s  

between t n e  Nest16 Company and i n d i v i d u a l  producers .  Under 

a s sumpt ix i s  a h u t  expec t ed  y i e l d  t h e  c o n t r a c t  specifies t h e  ac r eage  

t o  be p l a n t e d  and  t h e  p r i c e  t o  be p a i d ,  and it p rov ide s  t e c h i c a l  

a s s i s t a n c e  and it gua ran t ee s  t h e  supply  o f  i n p u t s .  Finance is 

prov ided  th rough  s h o r t  t e rm  l o a n s  of t h e  BDA. The p roduc t i on  is 

done d u r i n g  t h e  o f f - season  and it needs from i r r i g a t i o n .  The wate r  

1s u s u a l l y  pumped from ne ighbor ing  c a n a l s ,  hence r e q u i r i n g  

inves tments  on i r r i g a t i o n  equipment. u s u a l l y  a  d i e s e l  o r  g a s o l i n e  

pmp. On t h e  average  t h e  a r e a  p l a n t e d  is of 2 h e c t a r e s  and 

p roduc t i on  costs a r e  on t h e  bo rde r  of 2.500 $/ha, about  5 times 

t h o s e  o i  rice, c o r n  and sorghum. 

Tomato p roduce r s  have enjoyed s u b s i d i z e d  c r e d i t  from t h e  BDA and 

t h e  l o a n  recovery  r a t e  ha s  been. on t h e  average  l a r g e r  t han  f o r  

o t h e r  c rops .  However. t h i s  recovery  r a t e  had been d e c l i n i n g  u n t i l  

1978. hence t h e  BDA demanded c r e d i t  i n su r ance  t o  o b t a i n  loans .  

I n su rance  is  prov ided  f o r  8 0  p e r c e n t  o f  t h e  l o a n  a t  a  premium of  6 

pe r cen t .  In  c o n t r a s t  w i t h  f a rmer s  p roduc ing  o t h e r  c rops ,  t o m t o  

p roduce r s  have accep t ed  t h e  i n su rance  c o n d i t i o n s  a l though  it 

i n c r e a s e d  t h e  cost of  c r e d i t  by about  4.8 pe r cen t .  T o t a l  revenue 

from tomato p roduc t i on  is, however, q u i t e  above t h e  c o s t s  and it 

l e a v e s  a  n e t  margin of abou t  1.000 $/ha compared t o  $100 t o  S150 f o r  

g r a i n s .  

c. E f f e c t s  o f  Insurance  o n  Farm Income and C r e d i t  Recovery -- 

Tomatoes were i n s u r e d  by ISA f o r  t h e  f i r s t  t i m e  i n  19?9/83, a-d 

approxirr,a:ely 62 p e r c e n t  of theBDA borrowers  were i n su red  a t  t b a c  

t i m e .  Beginning i n  1980/81, p r a c t i c a l l y  ove r  95 p e r c e n t  of 

borrowers  were in su red .  The sma l l  number t h a t  d i d  no t  i n s u r e  t h e r r  

cro2s were exempted by t h e  BDA, because it was cons ide r ed  t h a t  t hey  



had an extremely good record ( o r  e l s e  they  may have been q u i t e  

i n f l u e n t i a l  t o  go without insurance!). Tanato insurance represer.ts a 

burden of a h i n i s t r a t i v e  c o s t s  t o  ISA because of t h e  l a r g e  nunber of 

producers  (over  450 a s  an average i n  t h e  l a s t  three yea r s ) .  me 
nunber of p o l i c i e s  r ep resen t s  1 8  percent  of t h e  t o t a l  crop p01;cies 

and even though, t h e  coverage pe r  hec ta re  is r a t h e r  l a r g e  f r h r e e  

t imes t h a t  of maize) t h e  t o t a l  coverage accounts f o r  only 1 J  p r c e n t  

of ISA's crop coverage ( f i g u r e s  f o r  1980/81 - 1982/83). Although 

t h e  c rop  i s  i r r i g a t e d ,  farmers f a c e  t h e  r i s k  of severe  drought,  

excess hun id i ty  and d iseases .  But t h e  reason f o r  high demand f o r  

insurance  seems t o  be l a r g e l y  explained by t h e  f i n a n c i a l  r i s k  t o  

which t h e  farmer is exposed, because high value loans f r m  the  BDA 

f o r  production c o s t s  and w o r t i z a t i o n  of equipnent. mis  would 

suppor t  t h e  hypotnesis  t h a t  t h e  higher  t h e  f i n a n c i a l  r i s k ,  t h e  

l a r g e r  t h e  denand f o r  insurance,  hence implying t h a t  insurance nay 

be more d e s i r a b l e  f o r  c a p i t a l i z e d  fanners.  Purthennore, it a l s o  

show t h a t  when p r i c e  r i s k  i s  removed, insurance has more t o  o f f e r  

and hence it becanes more a t t r a c t i v e ,  otherwise t h e  farmers would 

j u s t  gamble on p r i c e  and y i e l d  r i s k s .  

Given t h e  guaranteed p r i c e  schene, high technology and opera t ing  

c o s t s ,  t h e  c a s e  of t m a t o  producers was exmined more c l o s e l y  t o  

f i n d  n e t  b e n e f i t s  of insurance when ' i d e a l '  condi t ions  a r e  glven. 

Table No. 4.22 shows t h e  main econanic i n d i c a t o r s  of t m a t o  

production i n  t h e  two a r e a s  i n  Panma, were this crop is g rm. .  W e  

survey was taken among insured  and non insured  f a n e r e s  i n  

1979/80. 17 

Producers i n  Cocle p l a n t  smal ler  acreage and i n  1979/80 they  

were a f f e c t e d  by d i s a s t e r s  i n  most of t h e  area. But t h e  i n t e n s i t y  

of t h e  d i s a s t e r  was r a t h e r  small and hence f i n a l  i n d e n i t i e s  pe r  

hec ta re  average $163. Seventy-six percent  of t h e  fanners  received 

i n d e ~ n i t i e s .  In Los Santos insured fanners  planted about the  s m e  





acreage as i n  C o d e ,  b u t  t h e i r  y i e l d s  per hectare  a r e  s i g n i f i c a n t l y  

l a r g e r  on t h e  average. But 7 of t h e  86 producers l o s t  a major 

p o r t i o n  of t h e i r  c rop  and i n d a n i t i e s  averaged $400 pe r  hectare.  

The d a t a  i n  Table No. 4.22 r evea l  t h a t  i n  a s i n g l e  year t h e  

b e n e f i t s  of insurance  were of very  d i f f e r e n t  type  i n  each region. 

I n  C o d e  t h e  incane before indemnit ies  was  l a r g e r  among non-insured 

f anner s ,  and i n d e n n i t i e s  allowed a change i n  condi t ions  a s  insured  

f anner s  had a incane per h e c t a r e  t h a t  was only 4 percent  l a r g e r  than 

t h e  one of non-insured fanners .  I n  Los Santos, incane p e r  hec tare  

even before  indemnit ies  w a s  much l a r g e r  f o r  insured fanners  and it 

inc reased  s u b s t a n t i a l l y  by t h e  moun t  of t h e  indemnity. But t h e  

insurance  b e n e f i t s  w e r e  shared by only 8 percent  of t h e  insured 

fanners .  

The results of t h e  f i r s t  year  of opera t ions ,  t h e  continuing 

support  £ran Nest le  and t h e  i n v a r i a n t  BDA and ISA c r e d i t  and 

insurance  cond i t ions  had important impl ica t ions  f o r  the  demand f o r  

insurance  i n  t h e  fol lowing years. A s  it i s  observed i n  Table No. 

4.24 p r a c t i c a l l y  a l l  c l i e n t s  £ran t h e  BDA nov insu re  t h e i r  t a n a t o  

crop. In 1981/82 when ISA could not  in su re  a l l  c r e d i t  f o r  t a n a t o  

production ( t h e  reasons were not  i d e n t i f i e d ) ,  t h e  n e t  r e s u l t  on t h e  

bank's recovery r a t e  were q u i t e  not iceable.  

This  s imple research  p iece  has s h m  t h e  importance of insurance 

f o r  f anner s  f a c i n g  l a r g e  f i n a n c i a l  r i s k s  and low p r i c e s  r i sks .  ?he 

most important  impl ica t ions  i s  t h a t  given t h e  wide v a r i e t y  of r i s k s  

t h a t  f anner s  f a c e  ( e s p e c i a l l y  p r i c e  r i s k )  and given t h e i r  poor s t a t e  

of c a p i t a l i z a t i o n ,  t h e r e  is not  reason t o  expect a ' n a t u r a l '  demand 

f o r  insurance. Therefore, unless  o the r  r i s k s ,  besides production 

r i s k s ,  a r e  diminished and u n t i l  fanners  a r e  more c a p i t a l i z e d  it may 

be better n o t  t o  i n s i s t  with a l l - r i s k  crop insurance. 
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. 
H. Conclusions and Policy Recommendations 

I n  r e l a t i o n  t o  t h e  demand f o r  crop insurance by fanners,  t h e  

fol lowing are t h e  most important conclusions and recommendations, 

a. A n  ana lys i s  of t h e  na tu re  of y i e l d  v a r i a b i l i t y  over time is 

a po in t  of depar ture  t o  determine t h e  i n s u r a b i l i t y  of a cmp.  

Systematical ly l o w  and unestable y i e l d s .  which r e f l e c t  low 

produc t iv i ty  should not  be insured. However, i f  technica l  

a s s i s t a n c e  and economic incen t ives  a r e  ava i l ab le ,  crop insurance 

could be o f fe red  i n i t i a l l y  t o  he lp  i n  t h e  i n t r d u c t i o n  of  new 

technology. Yields t h a t  f l u c t u a t e  s i g n f i c a n t l y  over time should not 

be insured,  because t h i s  w i l l  requi re  very l a r g e  premiums. In  t h i s  

case  investments i n  in f ras t ruc tu re  f o r  r i s k  preventions,  l i k e  

i r r i g a t i o n  w i l l  he lp  t o  increase  and s t a b i l i z e  y ie lds .  Crop 

insurance should be o f fe red  only f o r  those cases when y i e l d s  f a l l  

very low o r  t o  zero  l e v e l s  because of d i s a s t e r s  of c l ima t i c  o r i g i n  

which do no t  occurr  more f requent ly  than every 6 t o  8 years. 

b. Farmers have a t h e i r  reach severa l  t r a d i t i o n a l  methods of 

r i s k  manaqmentt but  such methods proof e f f e c t i v e  only when the re  a r e  

not  major d i s a s t e r  o r  ca tas t rophies .  which a f f e c t  t h e  whole farm and 

produce des t ruc t ion  of farm resources. The r e s u l t s  of t h e  ana lys i s  

i n  Bol iv ia ,  support  previous f indings  from s e v e r a l  authors  f o r  o the r  

countr ies ,  about how most farmers d i v e r s i f y  e f f e c t i v e l y  by crops 

p l a n t i n g  da tes ,  technologies,  ecologica l  f loors .  when r i s k s  a r e  

moderate. 

c. Farmers demand f o r  insurance a t  a p a r t i c u l a r  po in t  i n  time 

i s  a function of  t h e  l e v e l  of premiums. t h e  expected n e t  income frcae 

production and t h e  occurrence of d i s a s t e r s  i n  t h e  most recent  pas t .  

However, t h e  s t a b i l i t y  of t h e  demand f o r  insurance over t i n e  a t  a 

given premium, is s t rong ly  influenced by t h e  farmers understanding 

of insurance. The ant ropologica l  s t u d i e s  i n  Panama and t h e  surveys 



i n  Ecuador demonstrate t h a t  farmers d i d  not  view insurance a s  a long 

term f i n a n c i a l  ins t ruuen t ,  i n  p a r t  because t h e  i n s u r e r s  had not  

explained t h i s  po in t  t o  farmers. Therefore. t o  c r e a t e  a na tu ra l  

demand f o r  insurance,  t h e  technic ians  f r m  i n s u r e r s  should f i r s t  

understand themselves how insurance works and then expla in  t h i s  t o  

farmers. 

d. Also i n  r e l a t i o n  t o  t h e  denand f o r  insurance, when it is 

canpulsory and t i e d  t o  t h e  use of c r e d i t ,  it i s  re jec ted  by farmers, 

because they  view procurement c o s t s  and p r e n i m s  a s  an add i t iona l  

cost of c r e d i t .  Given c u r r e n t  p r a c t i c e s  and s t r engh t  o r  developnent 

ban)rs, farmers can no t  exp la in  themselves why such i n s t i t u t i o n s  

could n o t  just continue t h e i r  procedures of rescheduling debt o r  

i s s u i n g  areas.  Therefore, given t h e  farmers aversion t o  new 

i n s t i t u t i o n s  and add i t iona l  bureaucracy, an option could be no t  t o  

c r e a t e  t h e  insure r ,  but  j u s t  t o  r a i s e  the  i n t e r e s t  r a t e  by t h e  

mount  of a r i s k  premiun, and l e t  t h e  lending i n s t i t u t i o n  manage i t s  

r i s k s .  

e. The s t u d i e s  i n  Panana a l s o  shows t h a t  fanners who do not  

r ece ive  indemnit ies  a f t e r  t h e  second o r  t h i r d  year leave  t h e  

programs, leading t h e  i n s u r e r  t o  confront  the  problen of adverse 

se lec t ion .  This  was a l s o  found i n  Ecuador, where many farmers l e f t  

t h e  program. Therefore, before c r e a t i n g  insure r s ,  it is important,  

bes ides  t h e  understanding of insurance,  t o  analyze t h e  farmers'  

planning horizon and i f  it is not  long enough, insurance should not  

be pranoted. 

f .  The a n a l y s i s  of farmers '  behaviour and t h e i r  a t t i t c d e s  

towards r i s k  using a fann model i n  Panama, allowed t o  conclude t h a t  

t h e  a v a i l a b i l i t y  of insurance f o r  individual  crops W i l l  l ead  f a r a e r s  

t o  purchase insurance only f o r  t h e  r i s k i e r  ones. Fa-ners w i l l  grow 

t h e s e  r i s k i e r  crops under t h e  expectat ions of higher ne t  re turns ,  

and t h e  e l iminat ion  of y i e l d  ris!c. To t h e  extent  t h a t  t h i s  r e s u l t s  



i n  an i n c r e a s e  i n  p roduc t ion  due t o  i n c r e a s e s  r n  a r e a s  p l a n t e d ,  

f a rmer s  w i l l  s a c r i f i c e  a r e a s  of less r i s k y  c rops ,  hence mak-ng 

agg rega t e  supply  more uns t ab l e .  Therefore ,  insurance  should be 

promoted w i t h  t h e  i n t e n t  of i n c r e a s i n g  l e v e l s  o f  i n p u t  u se  through 

technology adopt ion .  r a t h e r  t h a n  s u b s t i t u t i o n  among t h e  a r e a s  

p l a n t e d  o f  t h e  v a r i o u s  crops.  I n  o t h e r  words insurance  and 

d i v e r s i f i c a t i o n  should  be  complementary. 

g. The r e s u l t s  of t h e  a n a l y s i s  w i t h  a f a n n  model i n  Guarare 

d i s t r i c t  i n  Panama were encouraging for insurance.  There was a  very 

h igh  r e t u r n  t o  f a n n e r s  from ISA's maize i n su rance ,  s u f f i c i e n t l y  h igh  

by f a c t  t h a t  t h e  scheme should  be  v i a b l e  wi thout  any subsidies. 

Insurance  for  sorghum. however. proved t o  be much less 

remunerative.  It should  be remembered however, t h a t  Guarare 

d r s t r i c t  is one of t h e  r i s k i e s t  a g r o c l i m a t i c  zones i n  Panama. and 

t h e  f i n d i n g  can n o t  be gene ra l i z ed  to Panama a s  a  whole. h o t h e r  

s tudy  o f  i n su rance  i n  Bugaba u s ing  a l s o  a farm node1 i n d i c a t e d  t h a t  

t h e  t y p i c a l  f anne r  i n  t h i s  d i s t r i c t  would not  be s i g n i f i c a n t l y  

a f f e c t e d  p o s i t i v e l y  by t h e  presence  o f  compulscry i n su rance  m d e r  

p r e s e n t  c o n d i t i o n s .  I n  a d d i t i o n ,  such  fa rmer  would no t  have 

purchased i n su rance  on a  vo lun ta ry  basis. These f i n d i n g s  support  

t h e  n o t i o n  t h a t  i n su rance  i s  demanded when r i s k  exposure i s  l a r g e r  

and  t h e r e f o r e  i n su rance  should  be o f f e r ed  o n l y  a g a i n s t  major 

d i s a s t e r s .  

h. It was shown i n  t h e  case of B o l i v i a  t h a t  t h e  i n p u t  i n t e n s i v e  

technology u sed  by f a rmer s  i nc r ea sed  p o t a t o  y i e l d s  i n  h igh land  

r a in - f ed  a g r i c u l t u r e  i n  r e l a t i v e l y  good y e a r s  such a s  1980-81. I n  

poo r  y e a r s ,  however, (1982-83). t h e  y i e l d s  o f  farmers  w i t h  and 

wi thout  modern technology a r e  q u i t e  s i m i l a r  ( low f o r  a l l  t h e  groups 

s t u d i e d ) .  The adopt ion  of t h e  improved technology i n  t h i s  a r e a  was 

g r e a t l y  f a c i l i t a t e d  by t h e  e x i s t e n c e  of t h e  c red i t - t echnology  - 
i n su rance  package. Once t h e  new technology was in t roduced  thanks  t o  

t h e  a v a i l a b i l i t y  of i n su rance ,  fa rmers  show a w i l l i ngnes s  t o  



continue u t i l i z ing  most of the technology. but preferred not t o  use 

the  o f f i c i a l  c r e d i t  and insurance. perhaps because enough savings 

were available. Therefore. it wouls appear t h a t  by eliminating 

yield uncertainty insurance f a c i l i t a t e s  the  introduction of modem 

technologies. Therefore. the  use of crop insurance is a promising 

f i e l d  t o  strengthen the extension service i n  developing countries. 

i. The s tudies  i n  Bolivia showed t h a t  insurance reduces the 

standard deviation of the net  income, hence t h i s  is more predictable 

under insurance than without it. One would consequently expect t h a t  

i n  an ac tuar ia l ly  f a i r  insurance scheme. insured farmers would enjoy 

higher net  incomes i n  bad years (due t o  indemnity payments) although 

non-insured farmers would receive la rger  net incomes i n  good years. 

The choice then fo r  the farmer is t o  decide between in- 

fluctuations by not insuring or. a l ternat ively,  opt for  a steady 

income stream by using insurance t o  t ransfer  sane of the p ro f i t s  the 

farmers would have realized i n  good years t o  bad years. 

j. It was a l so  evidenced from the Bolivian and Panama cases 

t h a t  CCI  is only one of the f inancial  services needed by farmers t o  

e f fec t ive  marketing and pr ice  policies.  CCI may have only a marginal 

impact on the s t a b i l i t y  of farm incomes. The greatest  u t i l i t y  can 

be realized when CCI  i s  pa r t  of an integrated income s tab i l iza t ion  

policy which addresses the in te r re la ted  problems of yield 

var iab i l i ty ,  p r ice  r i sk ,  and marketing margins. 

k. Rau the  s tudies  i n  Bolivia it was a l so  shown tha t  insurance 

induced technical adoption, but t h a t  a t  the farm level the net 

benefits  were largely due t o  the degree of yield and price 

correlation fo r  a l l  crops qrovn. HPnro i n  fa-.s w i t h  oncnrJh 

poss ib i l i t i e s  fo r  divers i f icat ion by crops and by planting dates, 



insurance has a much more l imi ted  r o l e  unless major d i s a s t e r s  s e r e  

t o  a f f e c t  severe ly  a l l  crops, but t h i s  was not the  case i n  Bolivia. 

In c o n t r a s t  with t h i s  l a s t  f inding.  t h e  study of t ana to  producers i n  

Panama revea l s  t h a t  insurance i s  n o s t  a t t r a c t i v e  f o r  monoculture 

fanns,  when t h e  p r i c e  r i s k  is eliminated and when indebtness is 

l a r g e r  p e r  u n i t  of area. 

The farm l e v e l  s t u d i e s  have shown import&-t information f o r  t n e  

design of insurance prograns. The main conclusion is  t h a t  f o r  

insurance t o  be v iab le ,  t h e r e  must be a demand f o r  it. This demand 

e x i s t s  i n  d i f f e r e n t  degrees, given t h e  nature  of r i s k s  and t h e  

fanners  capaci ty  t o  manage t h m t  but it is s t rongly  influenced 

p o s s i t i v e l y  by the  fanners understanding of insurance and by t h e  

magnitude of f i n a n c i a l  r i sks .  It is a l s o  concluded t h a t  given other  

r i s k  managenent ins t runen t s  ava i l ab le ,  crop insurance should be 

o f fe red  only f o r  ca tas t roph ic  l o s s e s  when other  means a r e  not 

e f fec t ive .  
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FOOTNOTES 

This s e c t i o n  uses  a  methodology proposed by ~ e a n  Paul Lhomme, 
which is discussed  i n  g r e a t e r  d e t a i l  i n  Chapter 4 (The Supply 
o f  Agr icu l tu ra l  Insurance) of t h i s  r epor t ,  and it is based on 
t h e  work of Andia y Ccama (1983). 

According t o  John Murra i n  h i s  book "Ponmciones Econ6micas y 
P o l i t i c a s  d e l  Mundo Andino'. t h e  a b i l i t y  of t h e  Andean people 
t o  own land and t o  farm i n  s e v e r a l  eco log ica l  zones 
simultaneously is not  new. 

Based on t h e  work of Beckadon (1981). 

The lands  a r e  owned by small  income groups which abandoned 
a g r i c u l t u r e  because of extreme r i s k  avers ion  cons i s t en t  with 
t h e i r  age and i n a b i l i t y  t o  farm. 'Ihe r i c h e r  land owners i n  the  
a r e a  do no t  i n  genera l  r e n t  ou t  t h e i r  lands.  

Given t h e  p e r s i s t e n t  drought condi t ion ,  a l f a l f a  vas providing 
y i e l d s  t h a t  were l e s s  than 50 pe rcen t  of those  under i d e a l  
condi t ions ,  but  t h e  v a r i a b i l i t y  of it from c u t  t o  c u t  was 
minimal, hence farmers adjus ted  by lowering t h e  nusber of head 
p e r  hec ta re  and providing supplementary concentrate .  A s  a  
r e s u l t  n e t  incomes were lower but  stablet e s p e c i a l l y  s ince  t h e  
p r i c e  of milk was guaranteed. 

This i s  c o n s i s t e n t  with ISA's experience,  which i n d i c a t e s  t h a t  
t h e  lowest l o s s  r a t i o  was on f a t t e n i n g  c a t t l e  (0.73) conpared 
with s e ~ e n t a l s  (1.04) and cows (0.93).  

Based on t h e  work of Avalos and Dousdebes (1983). 

k group of farmers t h a t  d i d  not  purchase insurance ind ica ted  
t h a t  t h e  reason was t h a t  they d i d  no t  have enough information 
(76  p e r c e n t )  while o t h e r s  ind ica ted  t h a t  t h e  p r i c e  was t o o  high 
( 14 p e r c e n t ) .  

CONASA repor ted  much lower l o s s  r a t i o  because t h i s  was 
c a l c u l a t e  us ing  t o t a l  premium income, p a r t  of whlch is 
con t r ibu ted  by t h e  government. 

Data u n t i l  December of 1982. 

11/ aased on t h e  work of Hazel1 and Arcia (1982), revised i n  1983. - 



12/ An i d e a l  insurance scheme i s  n o t  f e a s i b l e  i n  p r a c t i c e  because - 
of its excessive cos t .  

13/ Based on thw work of Ccama. Gudger and Pomareda (1982) and - 
Ccama (1983). 

14/ Uncertainty i n  y i e l d s  is understandably a l i m i t a t i o n  f o r  - 
technology adoption. It i s  w e l l  demonstrated t h a t  under 
uncer ta in ty ,  economically optimum use of improved seeds and 
f e r t i l i z e r s  could well  be a t  zero  l e v e l s ,  hence t h e  j u s t i f i e d  
use  of t r a d i t i o n a l  technologies. In  y i e l d  uncer ta in ty  was 
managed through a wel l  understood crop insurance program, 
farmers would be more w i l l i n g  t o  adopt. Yet, farmers, a s  
conservat ive  and a s  suspic ious  a s  they a r e  of government 
programs, may still  h e s i t a t e  before taking insurance, even when 
t h i s  is of fe red  a t  a very low (subs id ized)  premium. 

15/ Based on t h e  work of Puentes and Pomareda (1982) and more - 
r ecen t  da ta  gathered by h n a i k  Garcia. 

16/ N e t  indemnity equa l s  t h e  amount received i n  indemnities minus - 
t h e  premium paid  by tine farmer. 

17/ Plant ings  a r e  done between November and January, and harves t  - 
usual ly  extends between March and May. 



V. AGRICULTURAL CREDIT AND THE WECTS OF ~~ 
OM BAm PERPOW(3E 

A. The P o l i t i c a l  Economy of Agricultural Credit, Set t ing 

the Hypathesis 

B. Insurable Risks and the Expected Benefits of Insurance 

C. The Direct Benefits of Insurance and Loan Recovery 

D. The Impact of Insurance on Bank Growth. 

E. Higher Interest  Rates a s  Alternative t o  C r e d i t  

Insurance 

F .  Conclusions and Policy Recommendations 



V. AGRICULTURAL CReDIT AND THE EFFECTS OF INSURANCE Qi BANK 

PERWmANCE 
1 

A. The P o l i t i c a l  Econany of Agr icul tura l  Creditz S e t t i n g  t h e  

Hypothesis 

The debate on t h e  f inanc ing  of a g r i c u l t u r e  i n  developing 

c o u n t r i e s  has long centered  around two bas ic  issues.  One r e l a t e s  t o  

t h e  organiza t ion  and q u a l i t y  of s e r v i c e  provided by t h e  developaent 

f inance  i n s t i t u t i o n s .  The o t h e r  r e l a t e s  t o  t h e  f i n a n c i a l  p o i i c i e s  

thenselves.  

I n s t i t u t i o n a l  des ign  has made most a g r i c u l t u r a l  developnent 

banks (ADBs) a c l a s s  of r a t h e r  spec ia l i zed  farm c r e d i t  agenzies. A s  

such, they  provide loans  f o r  a g r i c u l t u r a l  prodcct ion and f e v  o the r  

f i n a n c i a l  serv ices .  Also, t hey  r e l y  mostly on i n t e r n a t i o n a l  s a f t  

l oans  and goverrment con t r ibu t ions  a l l  of which con t r ibu tes  t o  t h e i r  

l i m i t e d  capac i ty  t o  a c t  a s  f i n a n c i a l  intermediaries .  

F inanc ia l  p o l i c i e s  toward a g r i c u l t u r e  depar t  f r a n  the  bas i c  

philosophy t h a t  law i n t e r e s t  r a t e s  a r e  a necessary condi t ion  f o r  

t e c h n i c a l  s u h s t i t u t i o ~ .  and increased i n c m e  i n  r u r a i  a reas .  ?here 

is, however, much controversy on t h e  v a l i d i t y  of t h e s e  p o l i c i e s .  

They a r e  i n  p a r t  r e spons ib le  f o r  a s e r i e s  of d i s t o r t i o n s  i n  t h e  

c a p i t a l  markets ,  and t h e  i n a b i l i t y  of t h e  developnent banks t o  grow 

by genera t ing  t h e i r  own resources. 

ADBs have reduced earnings  because of i n t e r e s t  r a t e  p o l i c i e s  and 

l i m i t e d  f i n a n c i a l  intermediat in!? rzp+cit;.. %i; is o;.e cf i:ic major 

reasons f o r  ADBs t o  provide a low q u a l i t y  serv ice .  But, a i s o  i n  

order  t o  f u l f i l l  developnent goals ,  ADDS must serve a l a r g e  nuaber 

of m a l l  fanners ,  which implies  high opera t ing  c o s t s  f o r  t h e  banks. 



Considering t h a t  t h e  i n s t a b i l i t y  of farmers incaue due t o  crop 

f a i l u r e s  is  an  h p o r t a n t  reason f o r  low loan repayment, c r e d i t  

insurance is being considered among t h e  cauponents of a new s t r a t e g y  

to i n c r e a s e  a supply of c r e d i t .  Bow e f f e c t i v e  t h i s  p o l i c y  can be, 

has  been up t o  now a t h e o r e t i c a l  i s s c e ,  and it was hypothesized t h a t  

c r e d i t  insurance inc reases  loan recovery r a t e s .  Even when t h i s  was 

t h e  case, t h e  ques t ion  s t i l l  remains a s  t o  how c r e d i t  insurance 

changes t h e  bank's grovth of c r e d i t  supply i n  c a p a r i s o n  with 

a l t e r n a t i v e  changes i n  p o l i c i e s  and management, and h w  c o s t  

e f f e c t i v e  i s  c r e d i t  insurance. 

The r m a i n i n g  of t h i s  Chapter analyzes t h e  p o i n t s  ou t l ined  

a b w e ,  i .e.,  t h e  i n s t i t u t i o n a l  design of ADBs and t h e i r  f i n a n c i a l  

p o l i c i e s ,  t h e  r i s k s  i n  a g r i c u l t u r e  and t h e i r  e f f e c t  on i n c a e  

s t a b i l i t y  and loan repaymentt and t h e  e f f e c t s  of c r e d i t  i ssurance  on 

t h e  l a t e r .  

Development banks a r e  f i n a n c i a l  i n s t i t u t i o n s  which i n t e g r a t e  t h e  

system necessary t o  support  econanic development. As such they have 

p a r t i c u l a r  ways of f u l f i l l i n g  t h e i r  funct ions  and a l s o ,  i f  pub l i c ly  

owned, they  a r e  h ighly  exposed t o  gwerrment intervention.  

Development banking merged i n  t h e  post-World War I1 period t o  

meet a need t o  supply low p r i c e  c a p i t a l  f o r  econanic growth. These 

banks a r e  intended t o  provide a canple te  package of se rv ices ,  

inc luding c a p i t a l  and management f o r  development purposes (Basu. 

1974). Most development banks were crea ted  with t h e  purpose of 

serving a p a r t i c u l a r  s e c t o r  ( indus t ry  o r  a g r i c u l t u r e ) ,  and hence 

s p e c i f i c  types  of d e v e l o p e n t  projec ts .  The l a t t e r  a r e  supposed t o  

have high s o c i a l  r a t e s  or r e tu rn ,  but  t h e y  a l s o  need l o w  c o s t  

c a p i t a l  t o . b e  f i n a n c i a l l y  viable.  

Given t h i s  c h a r a c t e r i s t i c  of developnent p ro jec t s ,  banks face  a 

c o n f l i c t  of purposes. Kane (1975) expla ins  t h a t  t h e  c o n f l i c t  



emerges because, a s  a d e v e l o p e n t  i n s t i t u t i o n ,  the  bank should dea l  

wi th  those  p r o j e c t s  with t h e  h ighes t  ranking on the  developent 

impact sca le .  As a banking i n s t i t u t i o n ,  it should f inance  those  

p r o j e c t s  with t h e  h ighes t  ranking i n  the  f i n a n c i a l  ( i n t e r e s t  r a t e )  

s c a l e .  

I n  dec id ing  which d e v e l o p e n t  p r o j e c t s  t o  f inance ,  t h e  

develosent banks a r e  inf luenced by governnent goals and p o l i c i e s  

and Sy f i n a n c i a l  c r i t e r i a .  Goverments exe rc i se  pressure  on t h e  

banks t o  f inance  p a r t i c u l a r  p r o j e c t s  expected t o  b e n e f i t  t a r o e t  

groups. Once t h i s  i s  decided, t h e  banks must seek funds t o  

implmen t  such p ro jec t s .  However, t h e  lower t h e  expected monetary 

r e t u r n  of t h e  p r o j e c t ,  t h e  more d i f f i c u l t  it i s  t o  ge t  t h e  funds t o  

f inance  it. To t h e  ex ten t  t h a t  t h e  goverment wishes t o  reach 

c e r t a i n  p o l i t i c a l  t a r g e t s  and groups, it w i l l  increase  t h e  l e v e l  of 

subsidy,  ar.d/or t h e  p res su re  t o  g e t  external-low cos t  funds. While 

fulfilling these  funct ions ,  a development bank becanes a mere 

condui t  f o r  funds and l e s s  of a f i n a n c i a l  i n t emed ia ry .  

The above funct ioning of developnent banks has been c r i t i c i z e d ,  

e s p e c i a l l y  i n  t h e  case  of pub l i c  development banks. To t h e  ex ten t  

t h a t  t h e  bank l eans  more towards p r i v a t e  ownership, p r o f i t  and h e x e  

monetary r e t u r n  on p r o j e c t s ,  becanes a more important c r i t e r i a  i n  a 

p r o j e c t  financing. In t h i s  regard Kane (1975) concludes t h a t  publ ic  

d e v e l o p e n t  banks the re fo re ,  make a more s i g n i f i c a n t  con t r ibu t ion  t o  

econmSic developnent than p r i v a t e  banks. This a s s e r t i o n  is 

ques t ionable  i n  t h e  long run,  when banks with low earnings  have a 

slower growth a s  a funct ion  of t h e i r  f i n a n c i a l  performance, and 

hence t h e  need f o r  continuous subs id ies .  

%is discuss ion  i s  i n d i c a t i v e  t h a t  d e v e l o p e n t  banks in tend t o  

opera te  a s  banks wi th in  t h e  limits imposed by 2 o l i t i c a l  c o n s t r a i n t s  

and i n s t i t u t i o n a l  design. They a r e  concerned about earnings whlle 

f u l f i l l i n q  d e v e l o p e n t  goa l s ,  hence a t  t h e  d i f ference  of camnercial 

banks, p r o f i t s  per  s e  is not  t h e  motive i n  developnent banking. 



In a political context, ADBs are an instrument of government 

policy for agriculture. As such they should serve particular groups 

of prodacers, usually the farmers. ADBs supply credit for crops 

that have hign priority, either as part of food supply programs or 

for those that provide the basic foreign exchange earnings. They 

are characterized by very large operating costs, because of the type 

of clientele they serve. Finally, as a general rule, they have poor 

loan collection performance, which reduces even further the earnings 

margin or makes it negative, hence the permanent need for government 

subsidies. 

Many agricultural development banks are very specialized 

institutions. Von Plschke. Hefferman. and Adams (1981) refer to 

them as "specialized farm credit institutions". The great majority 

of then are publicly owned banks, limited to offering fanners lov 

interest rate loans, but not other financial services. They do not 

accept checking and savings deposits. provide mney, transfer 

services, store valuables for safekeeping or serve as fiduciaries. 

The limited sources of funds for these institutions idbits them 

from acting as financial intermediaries. Von Pischke (1981) 

suggests that the limited capacity to access market funds results in 

alienation of the institution. because i t  can not intermediate 

between rural savers and borrowers, and it limits itself to serve as 

a link between the government and the rural sector. On the other 

hand, this institutional design and the high operating costs do not 

allow the bank to offer good quality credit, hence the farmers' 

preference for mral private lenders (Ladman, 1981). 

In a recent analysis of the portfolio composition of 97 

aevelopzent banks in Latin America, Pmareda (1982.b) found very 

peculiar characteristics of those banks serving primarily or 

exclusively the agricultural sector. Banks with over 90 percent of 

their resources allocated to agriculture were exclusively public 



banks! they were smal ler  than t h e  o the r  banks and they depended 

fundamentally on i n t e r n a l  resources. The most - s i g n l t i c a n t  

con t r ibu t ion  t o  t h e  l a t t e r  was pub l i c  borrowings. The proport ion of 

pub l i c  depos i t s  i n  t h e  p o r t f o l i o  was around 3 percent  conpared with 

40 percent  f o r  o the r  banks. 

The d iscuss ion presented here suggests  t h a t  t h e  ADBs have much 

t o  gain from ac t ing  more a s  f i n a n c i a l  intermediaries .  nis is t o  

say t h a t  t h e  bank can r e s t r u c t u r e  t h e  composition of t h e i r  a s s e t s  

and l i a b i l i t i e s ,  but  still s p e c i a l i z e  i n  lending t o  ag r i cu l tu re .  A 

bank could even charge low r a t e s  on c e r t a i n  a g r i c u l t u r a l  loans, i f  

it can e a r n  more i n  its r o l e  a s  f i n a n c i a l  intermediary by i s su ing  

checking and savings accounts and inves t ing  on s e c u r i t i e s .  

As  p a r t  of t n e  same philosophy of f inance  f o r  develo-nent,  

i n t e r e s t  rates f o r  a g r i c u l t u r e  a r e  below market r a t e s .  Host 

developing coun t r i e s  provide subsidized i n t e r e s t  r a t e s  t o  

a g r i c u l t u r e ,  wi th  t h e  main purpose of inducing t h e  adoption of 

c a p i t a l  in t ens ive  technologies t h a t  w u l d  r e s u l t  i n  increased 

product iv i ty .  Low i n t e r e s t  r a t e s  have been v isual ized  a s  a 

necessary condi t ion  f o r  a g r i c u l t u r a l  development, y e t  muck 

controversy exists on t h e  subjec t .  Besides . t h e  c r i t e r i o n  of 'low 

i n t e r e s t  r a t e s  t o  induce technology adoption", seve ra l  o the r  

arguments a r e  o f fe red  t o  j u s t i f y  t h i s  policy.  Some of these  

arguments a r e  discussed below. 

Low i n t e r e s t  c r e d i t  is of fe red  a s  an a l t e r n a t i v e  t o  high c o s t  

iuniia ~"pplied by ii-fc-r!~=l 101?5~r+ i" t h e  r u r a l  markets. Tnese 

groups a r e  bel ieved t o  exe rc i se  monopoly power, and hence, t o  

rece ive  re tu rns  above t h e i r  cos t s .  Hevertheless, i n f o m a l  lenders 

usual ly  o f f e r  t o  farmers o t h e r  se rv ices  l i k e  input  supply and a 

guarantee of purchasing t h e  harves t  (Barton, 19771 Bouman, 19793, 

hence j u s t i f y i n g  a higher c o s t  of c a p i t a l .  On t h e  o t h e r  hand, t h e  

high c o s t  of informal c r e d i t .  usual ly  de l ivered  a t  t h e  farm, say not 



be higher than the  r ea l  cos t  the farmer faces when using o f f i c i a l  

credi t .  This includes the farmer's time u n t i l  the c red i t  is 

obtaired and during the  loan supervision period (Aciams, 19811. I n  

many cases, however. these intermediaries do exploit  the 

opportunities i n  the  ru ra l  sector and exercise monopoly power, 

par t icular ly  among the  l e s s  fortunate farmers who do not qualify a s  

c red i t  worthy according t o  the ADB c r i t e r i a .  

Perhaps, t h e  strongest argment f o r  low in t e re s t  c red i t  has i t s  

roots in the h i s to r i ca l  time when development pol ic ies  were 

or iginal ly  designed, The developlnent philosophy gained strength i n  

the 30's. when the world recession implied negative r ea l  ra tes  of 

in te res t ,  t h e  r a t e  on the  loan should include a t  l ea s t  the cost  of 

inf la t ion,  hence higher rates.  Failure t o  do so  w i l l  r esu l t  i n  

decapitalization of the  banks. 

When in f l a t ion  was not s o  severe and when international 

f inancial  agencies had a stronger position, they could lend a t  very 

low ra tes .  It was believed therefore, t h a t  domestic developme~t 

banks should provide farm credi t  a t  the same rates .  That, however, 

ignores the administrative costs  of c r ed i t  because of the rather  

large number of small loans. I f  ADBs ac t  a s  banks, they may have 

the r igh t  t o  t ransfer  those cos ts  t o  the borrowers. But a lso,  i f  

tbey a c t  a s  instruments of government policy, then they can expect 

government subsidies. 

The higher the cos t  of capi ta l ,  the  lower the expected 

p ro f i t ab i l i t y  of the financed enterprise and hence, a smaller margin 

t o  the  farmer. Prof i t  is a determinant of loan bearing capacity, 

therefore it is believed t h a t  lower r a t e s  increase prof i t  margins, 

and hence loan repayment ab i l i t y .  Low rates ,  however, induce misuse 

of c r e d i t  obtained fo r  agriculture,  but invested i n  a l ternat ive 

projects. As a r e su l t ,  a fa,rmer could be an excellent payer t o  the 



bank because of higher returns of the borrowed money put i n  other 

uses. but not because of a larger  p r o f i t  margin i n  agriculture. 

One of the strongest and most debated arguments fo r  low cos t  

credit t o  agr icul ture  is the incame dis t r ibut ion e f fec ts ,  expected 

t o  benefit  the  ru ra l  poor. This, however. assumes larger  benefits  

to be dis t r ibuted among a large number of small producers 

(Gonslez-vega, 1977, 1981). In practice.  however. even though ADBs 

show a large number of loans, the number of beneficiaries is much 

smaller. The reason f o r  t h i s  is t h a t  loans a r e  provided on a 

crop-site basis. Ilence, a large commercial farmer, with several  

properties and growing various crops. may receive each year f ive  o r  

more of the  la rges t  loans, while small f a w e r s  receive one or ,  a t  

the most, tw small loans. 

While subsidized in t e re s t  r a t e s  may not be just i f ied from a 

f inancial  point of view. there  a re  other reasons why a t  a par t icular  

point i n  time agr icu l tura l  i n t e re s t  ra tes  may need t o  be low. If  

t h a t  is the  case, the banks should then be prepared t o  supervise 

agr icu l tura l  c r ed i t ,  f o r  farmers t o  use it in  the desired 

investments and not outside agriculture. tlovever, t h i s  increases 

th6 banks' operating costs. In t h i s  case,, the  ADBs should be 

prepared t o  generate f inancial  resources from other ac t iv i t i e s ,  in 

order t o  allow themselves t o  f u l f i l l  t h e i r  development goals. 

Nevertheless, i f  it was agreed t o  increase in t e re s t  ra tes ,  an 

issue of relevance is the responsiveness of farmers t o  higher 

incerest  ra tes .  I t  is al ruaG iirai tila a:asiie;iy ~f dezar.2 f ~ r  

public c r e d i t  i s  rather  insensit ive t o  changes of the nominal 

i n t e re s t  rate,, because the l a t e r  i s  only a small portion of the 

t o t a l  cos t  of c red i t  the farner faces (Adams, 1981). firthennore, 

t h i s  sens i t iv i ty  could decrease i f  be t te r  quali ty loan services a re  

provided, and larger  volumes of c red i t  made available. 



An i n t e r e s t i n g  paradox exists on i n t e r e s t  r a t e  p o l i c i e s  and 

a g r i c u l t u r a l  r i s k s .  Low i n t e r e s t  r a t e s  t o  a g r i c u l t u r e  have been 

j u s t i f i e d  from t h e  farmers'  p o i n t  of view, because of high r i s k - l w  

p r o f i t  of a g r i c u l t u r a l  en te rp r i ses .  Low i n t e r e s t  i s  the re fo re ,  

expected t o  compensate f o r  t h e  Cost of r i sk .  However, from the  

bank's p o i n t  of view, a s  f i n a n c i a l  i n s t i t u t i o n ,  it should charge a 

higher i n t e r e s t  rate on loans  t o  t h e  r i e s k i e r  en te rp r i ses ,  i -e . ,  a 

higher rate f o r  a g r i c u l t u r a l  loans. This paradox and t h e  na tu ra l ly  

expected high d e f a u l t  on a g r i c u l t u r a l  development bank loans, is an 

important reason f o r  t h e  ADBs l imi ted  grovth when they depend on 

t h e i r  own resources.  Further  d iscuss ion on t h i s  i s s u e  is contained 

i n  t h e  fol lowing sec t ion .  

The reasons f o r  l imi ted  expansion of credit t o  s m a l l  farmers 

were documented above. The s t ronges t  arguments, fram t h e  bank's 

point  of view, a r e  t o o  high adminis t ra t ion  c o s t s  f o r  t h e  bank, t o o  

low produc t iv i ty  and management of farms, and high exposure t o  

r i s k s ,  which con t r ibu te  t o  low repayment. Under these  arguments, 

t h e r e  a r e  s p e c i f i c  a c t i o n s  t h a t  could be taken t o  expand c r e d i t  t o  

smal l  farmers i n  o rde r  t o  move them out  of t h e i r  marginal i ty.  

never the less  t h e r e  a r e  a l s o  soEe p o t e n t i a l  b e n e f i t s  f r m  insurance. 

Bence t h e  hypothesis  on t h i s  regard a r e  t h e   following^ 

a. Agr icu l tu ra l  production r i s k s ,  t h a t  can be covered by insurance, 

are only one of t h e  reasons f o r  poor loan recovery, the re fo re  

p u b l i c  p r i c e  pol icy  and b e t t e r  c r e d i t  management could provide 

s u b s t a n t i a l  improvement i n  t h e  performance of loan recovery 

records of a g r i c u l t u r a l  lending i n s t i t u t i o n s .  

b. Cred i t  insurance could be an e f f i c i e n t  mechanism t o  a s s i s t  i n  

the expansion of c r e d i t  t o  small farmers. Insuring t h e  c r e d i t  

a l lows t h e  bank t o  so lve  a t  l e a s t  part of t h e i r  problem, t h a t  of 



recovering t h e i r  investment i n  t h e  event  t h a t  because of severe 

n a t u r a l  r i s k ,  farmers l o s s  t h e i r  harves t  and a r e  unable t o  pay 

back t h e  loan. Insured credit could the re fo re  br ing  b e n e f i t s  

f o r  t h e  bank t o  t h e  extend t h a t  it improves loan recovery. 

c. Credit insurance reduces t h e  c o s t  of  credit adminis t ra t ion  and 

the n e t  c o s t s  of running credit and insurance programs 

( inc luding t h e  c o s t s  p a i d  by farmers) a r e  smal ler  than t h e  c o s t s  

of c r e d i t  alone. The b e n e f i t s  of t h e  c r e d i t  insurance package 

a r e  d i s t r i b u t e d  among l a r g e r  number of smal ler  farmers a s  

insurance is a c o n t r o l  mechanism t o  prevent t h e  d ivers ion  of 

credit o u t s i d e  ag r i cu l tu re .  

These hypothesis a r e  t e s t e d  f o r  t h e  case  of t h e  Agr icul tura l  

Development Bank of  Panama. The a n a l y s i s  t h a t  fol lows uses a sample 

of production loans  and it uses  a mathematical programming model of 

bank growth. 

B. Insurable  Risks and t h e  Eipected Benef i t s  of Insurance 

Chapter I V  provided a d e t a i l e d  a n a l y s i s  of a g r i c u l t u r a l  r i sks .  

They a r e  revised  here i n  t h e  context  of t h e i r  e f f e c t  on loan 

recovery. 

Risk i n  a g r i c u l t u r e  s t e m s  from var ious  sources. F i r s t ,  

unce r t a in  inpu t  suppl ies  and p r i c e s  make production c o s t s  a random 

var iable .  Second, uncer ta in  y i e l d s  and product  p r i c e s  imply r i s k  on 

gross re turns .  There a r e  a l s o  r i s k s  because of s torage  and 

marketing l o s e s  t h a t  t h e  farmer o f t e n  has t o  sus ta in .  In order  t o  

manage r i s k s ,  farmers adopt d i f f e r e n t  sc ra teg ies .  including crop and 

technology d i v e r s i f i c a t i o n ,  r e l u c t a ~ c e  t o  use modern inputs  and 

c r e d i t ,  and t h e  use of a g r i c u l t u r a l  insurance. 



Uncertain i n p u t  p r i c e s  a r e  n o t  widely recognized i n  t h e  

l i terature a s  a primary source of r i s k .  However, experience s h w s  

t h a t  t o  avoid crop danage f r a n  unexpected d i seases  o r  p e s t s ,  farmers 

w i l l  rush  t o  purchase i n s e c t i c i d e s  and fungicides.  It is usual  f o r  

p r i c e s  t o  rise t o  very  high l e v e l s  because of s h o r t  term 

i n e l a s t i c i t y  of supply. 

The use of i n s e c t i c i d e s  and p e s t i c i d e s  can reduce r i s k s 1  

however, J u s t  and Pope (1979) have da ions t r a t ed  t h a t  a r i s k  averse  

fanner  w i l l  t end  t o  over inves t  i n  such inpu t s ,  and t h i s  can be j u s t  

a s  s o c i a l l y  i n e f f i c i e n t  a s  underinvest ing i n  inpu t s  which inc rease  

r i s k s  ( a s  f e r t i l i z e r s ) .  There is a l s o  o f t en  t h e  case than i n  s p i t e  

of t h e  farmers '  w i l l ingness  t o  use c e r t a i n  inpu t s  a s  p a r t  of a 

modern technology, t h e s e  can no t  be obtained. In f a c t ,  t h e  success 

of sane  change and d e v e l o p e n t  p r o j e c t s  has been guaranteed thanks 

t o  t h e  p rov i s ion  i n  kind of those  inputs .  Such s i t u a t i o n s  have been 

repor ted  by Scobie and Franklin (1977) i n  Guatenala and by Ccana and 

Pas to r  (1982) i n  t h e  highlands of Bolivia.  

Yield v a r i a b i l i t y  i s  a cannon source of r i s k  and it is a s  

s i g n i f i c a n t  i n  t h e  a r i d  e n v i r o m e n t s  as it is i n  t h e  hunid and 

subhunid t rop ics .  It is usua l ly  a s soc ia t ed  with h a i l ,  f r o s t ,  

drought,  f i r e ,  d u s t  s tonns ,  hurr icanes  and r i v e r  floods. Also, 

d i s e a s e s  and inappropr i a t e  use of technologies can r e s u l t  i n  loss .  

Yield v a r i a b i l i t y  a s soc ia t ed  with & m a t i c  f a c t o r s  i s  widely 

docunented i n  t h e  aqronany and a g r i c u l t u r a l  e c o n m i c s  l i t e r a t u r e ,  a s  

shown f o r  example by Anderson, Dil lon,  and Hardaker (1977). Yield 

v a r i a b i l i t y  a s soc ia t ed  with h igher  l e v e l s  of input  use is a l s o  

evidenced i n  t h e  works of de  Janvry (1972) and Xoscardi and de 

Janvry (1977). Yield v a r i a b i l i t y  i s  an important reason f o r  l o w  

r a t e s  of technology adoption a s  explained by Perry (1977),  Green 

(1978), and Binswanger (1973). The r i s k s  of a g r i c u l t u r a l  production 

m e r g i n g  o u t  of y i e l d  v a r i a b i l i t y  have provided the  r a t i o n a l e  f o r  

c rop  insurance. 



P r i c e  r i s k  has been given g r e a t e r  a t t e n t i o n  i n  the l i t e r a t u r e ,  

p a r t i c u l a r l y  i n  developed countr ies .  In t h e  U.S. a g r i c u l t u r e  p r i c e  

programs a r e  an i n d i c a t i o n  of t h e  importance of t h e  issue.  The 

income s t a b i l i z a t i o n  e f f e c t  of p r i c e  support programs i n  U.S. 

a g r i c u l t u r a l  was recen t ly  examined by Baker and Dunn (1979) and 

Gardner (1979)r concluding t h a t  such programs a f f e c t  p o s i t i v e l y  t h e  

f i n a n c i a l  v i a b i l i t y  of farms. 

Much of t h e  research  on p r i c e  v a r i a b i l i t y  has  been with regard 

to  its e f f e c t s  on consumers welfare,  a s  reported i n  t h e  works of 

Waugh (1944), Subotnik and Houck (19761, Maell (1969). J u s t  e t .  a l .  

11977), among o the r s .  On t h e  producers s i d e ,  t h e  d e s i r a b i l i t y  of 

price s t a b i l i z a t i o n  has  been demonstrated by Hazell and Scandizzo 

1 1 9 7 5 ~ ,  among others .  Agr icul tura l  p r i c e  s t a b i i i z a t i o n  programs i n  

n a t i o n a l  and i n t e r n a t i o n a l  schemes have been widely advocated. 

However, few of t h e s e  have operated e f f e c t i v e l y  because of t h e i r  

l a r g e  c o s t s  and l ack  of p o l i t i c a l  f e a s i b i l i t y  (Hazell  and Pomareda, 

1981 J . 

Tnis ana lys i s  suggests  t h a t  the re  a r e  severa l  sources of r i s k  i n  

a g r i c u l t u r a l  production and s i m i l a r l y  s e v e r a l  ad-hoc ways of 

handling them. Clear ly ,  a g r i c u l t u r a l  insurance is  only one way of 

con t r ibu t ing  towards t h e  s t a b i l i z a t i o n  of farmers'  income when y i e l d  

f a i l u r e  occurs. Ruthermore. t h e  e f fec t iveness  of a g r i c u l t u r a l  

insurance a s  an income s t a b i l i z i n g  pol icy  would be a f fec ted  by t h e  

c o r r e l a t i o n  between y i e l d  and p r i c e  v a r i a b i l i t y .  

'ihe a l l o c a t i o n  of f i n a n c i a l  and physical  resources a t  t h e  f a r n  

l e v e l  can be examined with references  t o  Figure 5.1. Following t h e  

p r i n c i p l e  of money f u n g i b i l i t y ,  t h e  d i f f e r e n t  money sources a r e  

aggregated  i n t o  a c a p i t a l  input ,  which is i n  tu rn  assigned t o  

w r i o u s  production processes according t o  t h e  farmer 's  decls ion  

c r i t e r i a .  



I PP.ODUCTIOX 
INPUT YARKEl! 

PSOCESS - 
I - I - I 

I 
P 

A C R I C L Z T U W  
I 

I 
INPUT PUR- 
CHASES P R I C E  

CROP SALES 

PRICE R I S K  

LIVESTOCK 
INPUT PUR- 
CHASES P R I C E  P.ISK 
P R I C E  R I S K  -- - 

t Q /. - 
8 

UCIIINERY 
I 

/ 

EQUIPEIWT 6 
U V D  PUR- 
C I ~ A S E ~  /RENT- 
ALS 

(.-7 
AMORTIZATION 
OF O F F I C I A L  0 I 

F i ~ u r e  5 . 1 .  Yesource Flows and Sourccs o f  Income 
I n s t a b i l i t y  



Farmers, especially those that are smaller in terms of income, 

usually combine the earnings from several activities in one account. 

and use those resources for the nost pressing needs. The latter, of 

course, include present consumption and uses outside agriculture, 

both favored by the low interest rates at which official 

agricultural credit is obtained. 

b n e y  is used to purchase agricultural inputs. and as discussed 

before, here is the first origin of risk. In addition, it is 

important that inputs are used at the optimal time, because ttiis 

affects vulnerability of crop yield to the variabilities of 

climate. Climate induced yield variability can produce a total crop 

loss in all or part of the total area grown, or it can be partial 

loss in the total area. The last source of risk in the cycle is 

market risk, reflected in the instability of prices. 

With reference to Figure 5.1., it is clear that net income (at 

the far right of the diagram) is a random variable. More over. 

beyond this point are additional elements that determine the 

available funds to repay the Sank loans. Farmers allocate ner 

income into planned consumption, savings and payment of outstanding 

debts. It is common to find that farmers would engage in luxury 

consumption even before paying outstanding debts, or else that 

present consumption is given greater importance than future 

consumption (savings). In any event, there-are only exceptional 

cases when the banks intervene in product sales to guarantee 

recovery of the loans. This could be the case when the products are 

commercialized through a government owned marketing agency. 

This process of the allocation of capital, plus the risks faced 

by the farmers at each stage of the process, expiain wily f&iXsro z y  

be unable or unwilling to repay their loans. The banks' awareness 



of t h i s  process  f o r  each ind iv idua l  borrower would provide t h e  b a s i s  

f o r  loan provisions. However, t h e  bank can not  do much t o  improve 

t h e  p o s i t i o n  of those  no t  qua l i fy ing  f o r  loans. h e  bank can, 

however, reques t  g w e r m e n t  a c t i o n  t o  supply inpu t s  a t  t h e  opp0rtm.e 

time and t o  provide Support t o  inpu t  and p r d u c t  p r i c e s  o r  t h e  

p rov i s ion  of a g r i c u l t u r a l  insurance. A l l  of t h e  above would 

c o n t r i b u t e  towards a higher and more s t a b l e  incane. 

This  s impl i f i ed  ana lys i s  of i n c m e  v a r i a b i l i t y  a t  t h e  faon l e v e l  

provides  t h e  r a t i o n a l e  f o r  incane s t a b i l i z a t i o n  p o l i c i e s  of 

d i f f e r e n t  kinds. However, a po in t  worth emphasizing i s  t h a t  f a m  

incane can be s t a b i l i z e d  and t h a t  should inc rease  t h e  fanner ' s  debt 

bear ing  capacity.  Yet, t h e  removal of a l l  incane v a r i a b i l i t y  by 

i t s e l f  does n o t  guarantee loan recovery, because poss ib le  moral r i sk .  

Given t h e s e  condi t ions ,  c r e d i t  insurance has beer: suggested a s  a 

way t o  inc rease  loan recovery. Credi t  insurance is s l i g h t l y  

d i f f e r e n t  than a g r i c u l t u r a l  insurance,  a s  it p r o t e c t s  only t h e  value 

of t h e  investment and n o t  t h e  t o t a l  value of t h e  narvest .  By 

purchasing a c r e d i t  insurance pol icy ,  t h e  fanner p r o t e c t s  h i s  lcar. 

o r  a p o r t i o n  thereof.  I f  t h e  harves t  ( o r  p a r t  of it) is l o s t ,  o r  i f  

t h e  animal dies t h e  insurance agency pays t h e  bank t h e  mount  due by 

t h e  farmer, thus  allowing him t o  re tu rn  t o  prcduction with out  

s e r i o u s l y  decap i t a l i z ing  h i s  resources. 

On t h e o r e t i c a l  grounds, one can d i scuss  t h e  benef i t s  of c r e d i t  

insurance  f r a n  var ious  p o i n t s  of view. Credit  insurance pays the  

farmer 's  debt  i n  t h e  event  of y i e l d  loses.  By doing so ,  it 

s t a b i l i z e s  tile i a r i n e z ' ~  iucuue and increases  n i s  aebr bearing 

capacity.  By paying h i s  bank debt ,  it allows t h e  farmer t o  r e t u r n  

t o  t h e  bank i n  t h e  fol lowing year and request  a new loan and 

cont inue  invest ing.  



Other advantages of credit insurance to the lending institution 

could be the reduction of costs of .farmer hunting" to collect the 

delinquent loans, and the additional supervision for the most 

optimal use of credit. The insurance supervision program helps the 

bank to separate those farmers that do not want to pay from those 

that cannot pay. For the latter group the insurance agency will pay 

the bank the amount due by the farmer. However, since credit 

insurance provides coverage only for yield losses, its protection is 

only partial, because farmers can still have reduced incomes because 

of excessive costs of production or low product prices. Credrt 

insurance would therefore, provide the largest benefits for the bank 

when lack of loan repayment is due mostly to yield failure. 

It should be pointed out that although credit insurance allows 

the bank to show a healthier loan portfolio, it could be interpreted 

as a cover up for the bank's low capacity to recover its loaned 

funds. In this sense credit insurance does not offer an incentive 

for the bank to improve its loan selection procedures and inspection 

practices to increase loan recovery. Xowever, it is a way of 

improving loan recovery and it should allov the bank to grow at a 

faster rate. Its desirability is clearly high for the bank, yet its 

justification is to be based on cost effectivenessr i.e. whether the 

overall costs to the bank and the insurer do not exceed the benefits. 

An issue for debate still remains, Subsidized interest rates 

are requested, because among other reasons, agricultural production 

is too risky. If credit insurance compensates for losses in 

agricultural production, and therefore stabilizes farm incomes, then 

there should be no reason anymore for such subsidized interest 

rates. With credit insurance therefore, agricultural development 

banks could charge higher interest rates zo farmersr k t  izz~zzzre 

premiums are a way to raise interest rates without increasing 

interest rates. 



Fran t h e  viewpoint of t h e  fanner,  who is used t o  paying a lw 

p r i c e  f o r  c r e d i t ,  it i s  un l ike ly  t h a t  he would be very w i l l i n g  t o  

pay t h e  t o t a l  c o s t  of insurance. On t h e  o ther  hand, i f  c r e d i t  

insurance  provides d i r e c t  immediate benef i t s  f o r  the  bank, it s a y  be 

reasonable t o  th ink  t h a t  t h i s  i n s t i t u t i o n  should help  t o  pay f o r  tine 

c o s t  of insurance. This  is an i s s u e  f o r  f u r t h e r  research,  but  t o  

e s t ima te  t h e  maximun b e n e f i t s  of insurance f o r  t h e  bank it is 

assuned i n  t h i s  work t h a t  t h e  bank does not  pay any of t h e  insurance 

cos ts .  

C. Ihe  Direc t  Benef i t s  of Insurance on t h e  Loan Recovery 

The b e n e f i t s  of insurance f o r  a lending i n s t i t u t i o n  were 

analyzed f o r  t h e  BDA, t h e  Panama goverment owned bank spec ia l i zed  

i n  lending t o  ag r i cu l tu re .  Its f i n a n c i a l  s t r u c t u r e  i s  

r e p r e s e n t a t i v e  of many spec ia l i zed  a g r i c u l t u r a l  lending i n s t i t u t i o n s  

i n  t h e  developing world. In  t h e  a s s e t  s i d e  it s p e c i a l i z e s  i n  

lending. In t h e  l i a b i l i t y  s i d e  it includes only d i r e c t  g m e r m e n t  

subs id ies ,  borrowings from IFAs and f ran  CBs. The l a t t e r  is 

poss ib le  by goverrnnent subs id ies .  A major proportion of t h e  loan 

p o r t f o l i o  is production c r e d i t  with l e s s  than 20 percent  f o r  

investment purposes. FYcm t h e  production loans,  approximately 8 0  

percent  have an expected matu r i ty  of l e s s  than a year. 

Through i t s  h i s t o r y  t h e  bank has experienced severe problems of 

loan recovery. The BDA a u t h o r i t i e s  recognize t h a t  production r i s k s  

a r e  t h e  main source of poor loan perf omance (BDA, Memoria An-1 - 
Various i s s u e s ) .  In  response t o  t h i s  s i t u a t i o n  t h e  goverment 

c rea ted  i n  1975 t h e  Agr icul tura l  Insurance I n s t i t u t e  (ISA). ISA is 

2 pub l i c  i n s t i t u t i o n  expected t o  work i n  pa r tne r sh ip  with t h e  BDA. 

15s rap id  growth was maEe poss ib le  i n  p a r t  by a governnext subsidy 

and a g ran t  f r an  USAID. 



The most d i r e c t l y  observable b e n e f i t  of ISA on t h e  bank is t h e  

payment of indemnities.  In  Table No.5.1 shows t h e  total indemnities 

pa id  by ISA, and from t h e s e  approximately 90 percent  were paid  t o  

t h e  BDA, hence, h i s  was t h e  con t r ibu t ion  t o  loan recovery i n  a 

p a r t i c u l a r  year.  These cont r ibut ions  were q u i t e  s i g n i f i c a n t  i n  a l l  

y e a r s  b u t  c e r t a i n l y  more i n  1981/82# when se r ious  drought and f loods  

i n  d i f f e r e n t  regions caused major losses. The amount t h a t  t h e  bank 

would have recovered without ISA's program can no t  be determined a t  

t h i s  s tage.  Neither  could it be known what would have been t h e  

re-scheduling condi t ions  i ssued by t h e  bank. But i n  any event it is 

c l e a r  that t h e  BDA received indemnity income from ISA and t h i s  

increased its average recovery. 

The e f f e c t s  of insurance on ind iv idua l  loan c l a s s e s  a r e  

observable from t h e  d a t a  on Table No. 5.2 f o r  loan c lasses .2  The 

main conclusions derived from a comparative a n a l y s i s  of insured and 

non-insured loans a r e  t h e   following^ 

i. Insured loans  on t h e  average have s l i g h t l y  l a r g e r  average 

n e t  r e t u r n s  than  non-insured loans. However, t h e  ac tua l  

rate of i n t e r e s t  is never equal  t o  t h e  agreed r a t e  a t  

issuance t i m e  ( i n  nominal terms),  because insured farmers 

n o t  a f f e c t e d  by d i s a s t e r s ,  o r  those  not receiving 

indemnities,  even i f  p a r t i a l l y  a f f e c t e d  by d i s a s t e r s ,  could 

always d e l e t e  payment without add i t iona l  i n t e r e s t  charges. 

This is a case  of unanticipated l a t e  rapayment. 

ii. Insured loans show a smaller  c o e f f i c i e n t  of va r i a t ion  of 

r e t u q s  than non-insured loans. But, t h e i r  c o e f f i c i e n t  of 

v a r i a t i o n  of r e t u r n s  is not  very l a r g e  hence suggesting 

t h a t  low average recovery r a t h e r  than v a r i a b i l i t y  of 

recovery is t h e  dominant f ea tu re .  



Table 5.1 .  R e l a t i o n s h i p  Retween ADB Loans and Insurance  Coveraze 
P rov ided  by ISA, 1977/78 t o  1981/82 (US$ Thousands) 

V a r i a b l e  

REDIT PROM BDA 

Rice 
Corn and sorghum 
I n d u s t r i a l  tomatoes  
Vege tab les  
C a t t l e  
0 t h e r L I  
Total 

DVERAGE PROVIDED 
Y ISA 

Rice 
Corn and sorghum 
I n d u s t r i a l  tomatoes  
C a t t l e  
Other  
T o t a l  

NDEPINITIES- PAID 
Y ISA 

Rice 
Corn and sorghum 
I n d u s t r i a l  tomatoes  
C a t t l e  
Other  
To ta l  

SA's l o s s  r a t i o  

V1t i n c l u d e s  c r o p s ,  o t h e r  l i v e s t o c k ,  and investment  l o a n s ,  none of 
which a r e  i n s u r e d .  

- 
g ~ r e l i m i n a r ~ .  



Table 5.2; ADSP, Ch:~racterkstics o f  the toan ~ o r t f o l i o  

S C Z T C C :  l ! ' ~ n c o  Cc Lesarrollo A g r o p c c u n r i o  Jc Panarnd, Sample of 900 loans issued b r t w c c n  1974 and 19801 

::f~:e: 1 - small loans of lass t h n n  USSl 000. 
2 - r z d i u m  loan$ d f  rnorc t l lnn USS1 COO but leas of  USflO 000 

. * 0,. ,, ,% 

. Other 
bans 

1 2 

513 ,2456 

8.97 9.26 

540 263; 
28. 179 

6.58 6!'60 

15.5111.36 

15.24 13.39 

693 3703 

9.67 10.07 
718 3878 
25. 174 

6.58 6.49 

5.08 5.24 

6.67 8.85 

Varinble 

- Ycmina:. r a t e  of 

Rice 

1 2 3 

449. 5013. '21638 

9.25 9.61 9.69 

475. 5257. 22520 

27. 235. 882. 

6.41 5.33 .5.36 

7.85 7.60 8.43 

13.20 11.74 12.06 

589 4722 22275 
. . 

10.10 10.36 11.6 
606 4836 23299 
17.0 164. 1023 

8.67 5;86 6.78 

hssoc. 
Qedit 

3 

36256. 

8.44 
37.967. 

1611 

4.69 

14.10 

13.79 

. 
- 
. 
. 
- 
. 
- 

7 
L' 

!j 
V) 

c .- 
, 

-1 

b t 2 rc s t  (I) 
> . ~ m t c o l i e c t e d  ($) 

!bt  In t e re s t  ( f )  

!L:ILI~ r ~ t c  of 
interest ( I )  
Z~e;te:l  dura:ion 
(rcnths)  

;cox1 durat ion 
(ncnths) 

- ~ 

Am,-ntd isSurscd($)  

!i .niwl r s t c  o f  
1i:::crest (\) 

~ : . ? ~ u n : c o l ! e c t e d ( f )  

1 rztc of 

) 
-.-. 

Corn 

1 2 

440. 1366 

8.88 8.84 

473. 1473 

33. 106. 

7.57 6.73 

8.578.38 

12.81 13.5 

748 2286 

9.5 9.96 

739 2387 
51. 101 

9.24 8.75 

5.83 7.69 8.01-1 6.50 6.79.1 S.06 5.67 1 - ' . 
4.00 7.19 8.33 8.58 8.29 4.50 4.83 - . 

. 

Industrial 
t o m t o e s  

1 2 

433. 6 

8.69 9.00 

457 1704 

36. 86. 

5.64 7.08 

4.55 5.91 

14.17 12.80 

394 1597 

9.17 10.83 
403 1658 
11.3 61. 

8.'86 9.95 

Vegetables 

1 2 

505. 2376 

8.75 9.37 

530 2500 
24, 153. 

5.72 6.80 

6,22 6.00 

11.70 9.96 

- - 
- - - 

- - 
- - 

. . 

. - 
- 23.66 

- 15.08 

Coffee 

i 2 

490. 2447. 

8.59.9.13 
524 2594 
33. 147. 

6.46 6.40 

10.8110.51 

12.58 12.51 

. - 

. - 
- - . - 
. - 

Livestock 

'1 2 

611. 3988. 

9.17 9.60 
704' 4574 
93 586. 

6.95 6.73 

31.3337.36 

28.33 33.24 

- 5034 

- 12.08 - 5633 

. 599 

- 9.12 



iii. Insured loans  have a c t u a l  dura t ion  equal  t o  t h e  expected 

dura t ion  and i n  almost a l l  cases  t h e  a c t u a l  dura t ion  f o r  

insu red  loans i n  s i g n i f i c a n t l y  s n a l l e r  than f o r  non-insured 

loan. This  means t h a t  insurance allows the bank t o  

lower i t s  c o s t s  of bookeeping and prosecution of overdue 

loans. 

These results support  t h r e e  of the a r g m e n t s  of fered  i n  t h e  

previous s e c t i o n  i n  f avor  of c r e d i t  insurance. They imply d i r e c t  

s h o r t  t e r n  b e n e f i t s  f o r  t h e  bank. However, it is a ma t t e r  f o r  

d i scuss ion  t h e  e x t e n t  t o  which insurance incen t iva tes  t h e  bank f o r  

less c a r e f u l  loan a n a l y s i s  and supervision. 

T h i s - a n a l y s i s  made i n  a s t a t i c  f r a e w o r k  a b s t r a c t s  f r a n  long 

term e f f e c t s  of insurance on bank growth. Measuring t h i s  impact on 

growth i s  necessary f o r  t h e  BDA. As a f i n a n c i a l  i n s t i t u t i o n  t h e  SDA 

has  grovth goa l s  s i n c e  it wants t o  provide t h e  l a r g e s t  mount  of 

c r e d i t  t o  agr icu l tu re .  
4 

D. The Impact of Insurance on Bank Growth 

Decision makers i n  general  show varying degrees of r i s k  aversion 

in t h e  sense  t h a t  t h e y  have d i f f e r e n t  preferences f o r  r e t u r n  

r e l a t i v e  t o  t h e  var iance  of return.  Bankers a r e  not  exception. 

al though t h e  type of bank ovnership G i l l  in f luence  t h e  a t t i t u d e  

toward r i sk .  I t  is assuned t h a t  pub l i c  i n s t i t u t i o n s  a r e  less 

concerned with r i s k  management, a s  any s i g n i f i c a n t  l o s s e s  can be 

recovered through goverrment a l locat ions .  In  addi t ion ,  publ ic  

i n s t i t u t i o n s  have been a b l e  t o  reduce f i n a n c i a l  r i s k s  by obta in ing 

low-cost l o n g l a a t u r i t y  funds f r a n  i n t e r n a t i o n a l  f inanc ia l  agencies- 

P r i v a t e  l enders  a r e  l i k e l y  t o  be more concerned with r i s k s  because 

t h e y  do no t  have access t o  f r e e  g o v e m e n t  funds and because they 

borrow almost exclus ively  i n  t h e  camnercial c a p i t a l  market. 



The purpose of t h i s  s e c t i o n  is  t o  i l l u s t r a t e  how c r e d i t  

insurance  b e n e f i t s  a  bank se rv ing  t h e  a g r i c u l t u r a l  s e c t o r ,  even when 

t h e r e  i s  a n e u t r a l  a t t i t u d e  towards r i s k .  To S t a r t ,  we should 

r e c a l l  t h a t  c r e d i t  insurance has t h r e e  e f f e c t s ,  F i r s t  it improves 

average loan  recovery,  second it reduces r i s k  of r e tu rns ,  and t h i r d  

it diminishes a b i n i s t r a t i v e  cos t s .  Tnese d i r e c t  b e n e f i t s  f i l t e r  

i n t o  t h e  bank and have long term e f f e c t s  t h a t  inf luence  growth. Ihe 

a n a l y s i s  is made through a mul t iper iod  l i n e a r  p rograming  model of 

bank growth ( s e e  Panareda, 1984). 

The f i r s t  two c o l m n s  i n  Table No. 5.3. show t h e  grcuth of 

t r a n s f e r  of funds ( n e t  loan  recovery) ,  lending and borrowing, when 

t h e  nunber of in su rab le  loans is a s s m e d  t o  grow a t  an annual r a t e  

of 5 pe rcen t  p e r  year. Colunn 1 shows t h e  r e s u l t s  when t h e  bank is 

n e u t r a l  r i s k  ( 0  = 0) and c o l m n  2 shows t h e  r e s u l t s  when t h e  bank is 

extremely r i s k  averse  10 = -3.15). The expected growth pa ths  f o r  a  

bank opera t ing  under a  r i s k  n e u t r a l  (0 = 0) or  an ext rene  r i s k  averse  

( 0  = -3.15) t y p e  of management were found t o  be very  s imi la r .  

However, when t h e  bank ac ted  under a  r i s k  averse manner, t h e  path of 

growth was s l i g h t l y  more s t a b l e  bu t  wi th  a  small  t o t a l  u t i l i t y  over 

t h e  planning horizon. 

The above suggests  t h a t  t h e  var iance  of r e t u r n s  i n  t h e  loan 

p o r t f o l i o  is r a t h e r  s n a l l ,  and hence t h e r e  would no t  be a  

s i g n i f i c a n t  change i n  t h e  a l l o c a t i o n  of funds a s  the  degree of r i s k  

avers ion  increases .  This condi t ion  is t u r n  implies  t h a t  average 

recovery i s .  t h e  determinant f a c t o r  f o r  choosing anong var ious  types  

of loans. It i s  i n t e r e s t i n g  t h a t  i n  s p i t e  of t h i s  s i t u a t i o n ,  t h e  

model shows important b e n e f i t s  t o  t h e  ADBP f r m  insurance. m e n  

without  r i s k  avers ion  ( c o l m n  3 i n  Table No. 5.3) t h e  absence of 

t h i s  insurance p r o q r m  would have inp l i ed  a  much s lover  growth f o r  

t h e  bank. 



---,- ,.,. ..--. I..vusc. u r ~ ~ ~ n  w a r n  and without Insurance (mi l l ion  US$) 

rransfer of Funds 

Total Lendixg 

Sorrovings from 
Commercial h n k s  

Year 

- 
10  years  

r i s k  neutral 
226 117 -- 

51 014 
34 078 
41 348 
5 8  192 

r i s k  a v e r s e  - 
214 21.5 

i o n  
Without j --. 

r i s k  neutra l  r i s k  a v e r s e  



When insurance i s  no t  ava i l ab le ,  loan recovery decl ines ,  

the re fo re ,  given t h e  bank's leverage requirements, borrowings from 

commercial banks a l s o  dec l ine  but  no t  a s  much. The n e t  e f f e c t  i s  a 

dec l ine  i n  lending a c t i v i t y  a s  t h e  n e t  t r a n s f e r  of funds between 

per iods  a l s o  diminisbesas it is i l l u s t r a t e d  i n  Figure -5.1. For t h e  

r i s k  n e u t r a l  case  with an with and without insurance. 

There is a c l e a r  ind ica t ion  t h a t  insurance has a n e t  p o s i t i v e  

e f f e c t  on bank growth. This n e t  e f f e c t  1s however, t h e  r e s u l t  of a 

number of forces .  The a v a i l a b i l i t y  of insurance, even when it is 

only  f o r  a por t ion  of t h e  t o t a l  loan p o r t f o l i o ,  a l l o w  t o r  a l a r g e r  

number of medium s i z e  loans,  which a r e  a l s o  of s h o r t e r  a c t u a l  

matur i ty  than l a r g e  loans. Hence money is turned around m o r e  

rapid ly .  In  add i t ion  a s  shown i n  Table No. 5.4.. t h e  expenditures 

on loan supervision and co l l ec t ion ,  a s  a proport ion of t o t a l  

expenditures,  is reduced considerable,  the re fo re ,  leaving a l a rge  

a v a i l a b i l i t y  of loanable funds. It should be recognized t h a t  even 

when t h e  t o t a l  volume of loans i ssued decl ines  when insurance is not  

ava i l ab ie ,  t h e  c o l l e c t i o n  c o s t s  increase  considerable a s  t h e  number 

of overdue loans grows. 

The opportunity c o s t  of a r e s t r i c t i o n  of t h e  number of insurance 

p o l i c i e s  dec l ines  over time because of t h e  assumed growth r a t e  of 

ISA's program (see Table No. 5.5). In  s p i t e  of t h i s  l a t t e r  

assuription, a l l  shadow p r r c e s  suggest  t h a t  it would pay t o  supply 

ISA with add i t iona l  opera t ing  resources t o  i s s u e  a l a r g e r  number of 

po l i c i e s .  For example one add i t iona l  insurance pol icy  i n  year two 

would increase  t h e  u t i l i t y  of t h e  r i s k  neu t ra l  bank by US$5.190 over 

*I.^ 3 "  ..*-.- L--;-o" 
,."C *" -'- ..---.. ... 

The ADBP model r e s u l t s  i n  Table No.  5.6 show a d e f i n i t e  bank 

p r e f a r e ~ c e  f o r  insur ing  loans f o r  rice and l ivestock.  Arcia (1982) 

r epor t s  t h a t  t h e s e  two item a r e  t h e  ones i n  which ISA p o r t f o l i o  a s  

described i n  Ascia's model. I t  is  surpr is ing ,  houever, t h a t  t h e  



M i l l i o n  US$ 

w i t h  insurance 

lout insurance 

Year 
1 2 3 4 5 6 7 8 9 '  - - - - - - - - - 
2 . 3  4 5 6 7  8 9 1 0  

P i g u r ~  5 . 2 .  ADBP Elodel, Transfer o f  Funds Eetueen Periods ,  
Risk Neutral  Case, 



Table 5 . 4 .  ADBP lfodel, Personnel Costs with and without 
Insurance (10 years),/ 

Variable 

r 

~ O T U  COSTS (mi l l ion  US$) 

Loan o f f i c e r  time 
Col lect ion o f f i c e r  time 
Tot a1 

F OTAL NN4BER OF LOANS 

OTAL COST PER LON4 

Loan o f f i c e r  time 
Col lect ion o f f i c e r  time 

Risk Neutral Si:uation 

with insurance without insurance 

u ~ o e s  not include c l l  other f i xed  c o s t s .  



Table 5.5. ADBP Model, T o t a l  Number o f  Loans I s s ~ e d  and 
O p p o r t u n i t y  Cos t s  of  Insurance  (10 y e a r s ) .  

IBY SIZE 
1/ Small- 

Medium 
Large  

2 / Tota l -  

SHADOW . P R I C E S  OF THE 
NlJhIBER OF IXSURANCE 
P O L I C I E S  (1 000 US$ 
p o l i c y )  

1 
2 

Kith Insurance 

r isk neutral/risk averse 

Without Insurmce 

risk neutra lhisk  avers1 

1 ' ~ h e  nwnber o f  s n a l l  l o a n s  v a s  always equz l  t o  t h e  minimum 
requ i r emen t  i . e .  2 000 l o a n s  i n  t h e  f i r s t  yea r  and  a growth 
rate ,?.f 5 p.=s.:ent ;I?:. yea: .  

2'1t does  n o t  i n c l u d e  t h e  3.000 l o a n s  ou t s t and ing  ir ,  yea r  1. 
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bank model does no t  show a preference  f o r  i n s u r i n g  loans  f o r  corn 

and s o r g h m ,  t h e  i t e n s  i n  which ISA has had t h e  l a r g e s t  losses .  The 

reason i s  t h a t ,  bes ides  being very  r i s k y ,  loans f o r  corn and sorghun 

are unpro f i t ab le  f o r  t h e  bank i n  terms of average recovery. 

S imi la r ly ,  l oans  f o r  i n d u s t r i a l  t ana toes  appear more a t t r a c t i v e  

because of l a r g e  r e tu rns ,  but  these  lmns tend t o  be r a t h e r  m a l l  

and t h e r e f o r e ,  f r a n  a resource  use p o i n t  of view, loans f o r  t a c a t o  

production a r e  no t  appeal ing t o  t h e  bank. 

E. Higher I n t e r e s t  Rates a s  an Al terna t ive  t o  Insurance 

Insurance shows a s  a rewarding a l t e r n a t i v e  t o  t h e  bank, however, 

insurance  i s  c o s t l y  t o  adn in i s t e r .  Un t i l  now t h  goverment  ( p l u s  

donnors money) has  absorved t h e  f u l l  a h i n i s t r a t i v e  c o s t  of t h e  

insurance  program i n  Panana. Table No. 5.7 s h w s  t h e  average 

a r h i n i s t r a t i o n  c o s t s  per  loan and pe r  pol icy  f o r  t h e  BDk and f o r  ISA 

respect ive ly .  The BDA shows a dec l in ing  average c o s t  while  ISA does 

no t  show any evidence of decreas ing  c o s t s  per policy.  

Fran t h e  d a t a  of t h e  BDA and ISA t h e r e  i s  no concluding evidence 

t h a t  t h e  t o t a l  a d n i n i s t r a t i o n  c o s t s  of insured c r e d i t  a r e  m a l l  than 

t h e  c o s t  of non-insured c r e d i t .  In f a c t ,  they  may be larger .  

Although t h e  i n s u r e r  could reduce t h e  c o s t  t o  t h e  bank, i ts  ovn 

- a d n i n i t r a t i o n  costs a r e  l a r g e r  than  t h e  reduction experienced by t h e  

bank. However, t h e  n e t  b e n e f i t  f o r  t h e  bank inc ludes  a l s o  t h a t  of 

h ighe r  loan  recovery and a s  it was ind ica ted  e a r l i e r ,  insurance 

improves loan recovery. In t h e  case  of Panma, it could be 

concluded t h a t  t h e  n e t  b e n e f i t s  of t h e  insurance program a r e  not y e t  

p o s i t i v e  b u t  t h e r e  is  a high l ike l ihood  t h a t  t h i s  could be achieved 

if ISA and t h e  bank lower f u r t h e r  t h e i r  a r i n i n i ~ t r a t i o n  c o e t c :  

is always of course t h e  3ar.ger t h a t  t o  prevent  moral hazard and t o  

cover t h e  f u l l  p o r t f o l i o  of t h e  BDA, t h e  ISA may need t o  incur  i n  

h ighe r  a h i n i s t r a t i o n  c o s t s  per  p o l i c y  issued. 



Table  5 .7 .  ADE.P and ISA, T o t a l  and Average A d m i n i s t r a t i o n  Cos t s ,  1976/77 .- 1982/83. 

BDA 

T o t a l  c o s t  ( n i l 1  US$) n , a  n .  a  4.236 4.405 5.304 n . a  n .a  
N o  o f  l o a n s  i s sued  - .. 5,473 5 ,556  8.020 n .a  n.a 
N o  of  l o a n s  ours tandinga  - - 1.350 1.642 1 .667 n . a ,  n .  a  
Tota l  no. o f  l c a n s  . - 6,823  7 ,198 9.687 n ,  a n.a 
Averagc c o s t  pcr l o a n  ( $ / l o a n )  - - 621 612 54 7  n .8  n.  a  

T o t a l  c o s t  ( m i l l  US$) 0.123 0.188 0,218 0.318 0 .463 0..682 0.714 
No. o f  po l ic i i? :  i s s u e d  9 351 809 2,114 2.722 3 ,486  4.140 

c/ . C /  C /  151  167  196  1 7 3  I Averaxe c o s t  pcr p o l i c y  ($) . -. - - - ,.- 
rD 
0 

. E s t i ~ n a t e d  a s  30 p e r c e n t  o f  l o a n s  i s s u e d  i n  t h e  p r e v i o u s  y e a r  a 

.b. I n c l t ~ d e s  c rop  p o l i c i e s  and l i v e s t o c k  p o l i c i e s .  I n  t h e  second c a s e  i t  i n c l u d e s  o u t s t a n d i n g  
p o l i c i e s  i s s u e d  i n  t h e  prev ious  yea r .  

c .  P i l o t  ycars  o f  t h e  i n su rance  prograr..  

Source:  ISA, >!cmoria Anual,  v a r i o u s  i s s u e s  
B D A ,  1nfor.ne Anual , v a r i o u s  i s s u e s  

Xote: i':hc:i c a l c u l a t i n g  t h c  average c o s t  i s  would s e e n  u n f a i r  t o  u s e  a l l  t h e  c o s t s  of t h e  BDA -- 
~ r i d  th3:c of  I C A ,  and d i v i d i n g  thcm by t h c  number o f  l o a n s  and i r lsurance p o l i c i e s  
r c s p c c t i . v c l y .  tiowcvcr, t hc  bank does  no t  f u l f i l l  nny o t h e r  f u n c t i o n  than  l end ing  and 
1St\  doc:; n o t  do anyth ing  e l s e  b u t  i n s u r a n c e .  Ilcnce n l l  t h e  e x p c n d i t u r c s  of  cach 
i11st i t : l r ion a r c  mndc towards t h a t  cnd.  O f  c o u r s e ,  somebody l c s s  s c v c r c  could  u s e ,  i f  
i t  w i s h c : d  n 1)crccnt:lgc of t h e  t o t a l  c o s t  f o r  t h c  c a l c l ? l n t i o n s  o f  avcrai;c c o s t  per  l o a n  
a : .  per p o l i c y .  



It is w e l l  known t h a t ,  according t o  t h e  theory of f inance .  a 

h ighe r  expected r e t u r n  would induce on i n v e s t o r s  t h e  wi l l ingness  t o  

bea r  h igher  r i s k s .  Taking t h i s  from t h e  p o i n t  of view of t h e  bank 

it could  then  r a i s e  i n t e r e s t  r a t e s  s o  t h a t  i n  t k e  long run t h e  

h ighe r  average r e t u r n  compensates f o r  t h e  l o s s e s  due t o  r i s k  of 

r e tu rn .  This  assumes t h a t  t h e  average loan recovery r a t e  does not 

change when i n t e r e s t  r a t e s  are increased.  The assux?ption would be 

v a l i d  f o r  s m a l l  changes i n  i n t e r e s t  r a t e s  and f o r  those  cases  where 

low loan  recovery i s  explained mainly by production r i s k s .  

The model f o r  t h e  BDA was used t o  eva lua te  t h e  required inc rease  

i n  i n t e r e s t  r a t e s  t h a t  would b r i n g  t h e  bank growth e f f e c t s  

comparable t o  those  of insurance. It was found t h a t  a two p o i n t s  

( l i k e  from 9 t o  11 percen t )  i n  t h e  annual i n t e r e s t  r a t e  would 

provide  t h e  bank s i m i l a r  b e n e f i t s  t o  those  provided by insurance on 

t h e  r i s k i e s t  p o r t i o n  of its p o r t f o l i o  (approximately 30 percent  of 

t o t a l  c r e d i t ) .  The r e s u l t s  a r e  shown i n  Tables Nos.5.8 and 5.9. 

The aggregate p o r t f o l i o  c m p o s i t i o n  of t h e  bank is s i m i l a r  with 

insurance  (on t h e  r i s k i e s t  p o r t f o l i o )  than  with a two poin t  inc rease  

i n  t h e  i n t e r e s t  r a t e .  bwever ,  t h e r e  a r e  additi3r.a: w i n t s  t h a t  

deserve  f u r t h e r  d iscuss ion .  With higher  i n t e r e s t  r a t e s  t h e  bank 

w i l l  be exposed t o  a l a r g e r  r i s k  a suggested S.1 t h e  s tandard 

dev ia t ion  of r e tu rn .  Second. t h e  bank w i l l  be more conscious i n  its 

costs cons idera t ions  and w i l l  o p t  f o r  a sma l i e r  number of loans,  and 

mainly t h e  l a r g e r  ones. And t h i r d ,  t h e  average recovery a s  a 

percentage of i ssued c r e d i t  w i l l  be smaller ,  never the less  p r o f i t  

margin t o  t h e  bank w i l l  be l a rge r .  



Table 5 . 8 .  BDA Hodel ,  Sources  and Uses o f  Funds under Insurance and 
I n t e r e s t  Rate  P o l i c i e s  i n  an Average Year under ~ e u t r s ~  
R i s k  ~ v e r s i o n l /  

Without With I J i t h  two percen t  V a r i a b l e  i n s u r a n c e  in su rance  i n c r e a s e  i n  
i n t e r e s t  r a t e s  

Sources  o f  Funds 

INTERNAL RESO'JRCES 

Loan r ecove ry  and 
i n t e r e s t  e a r n i n g s  5 2 . 6 4  

Government s u b s i d y  2 . 9 9  
Other  r e s o u r c e s  0 . 2 4  
S u b - t o t a l  5 5 . 8 7  

EXTERNAL RESO'JRCES 

Borrowings from 
Commercial banks 1 9 . 2 6  

Borrowings from IFA1s 1 . 7 9  
Sub-Tota l  2 1 . 0 5  

TOTAL 7 6 . 9 2  

Uses of Funds 

OPERATING COSTS 

S a l a r i e s  
O t h e r  c o s t s  
S u b - t o t a l  

FINN4CIAL COSTS 

Amor t i za t ion  o f  
B o r r o w i n ~ s  2 0 . 8 4  2 4 . 2 9  24 .14  - . - - ~  

0 

I n t e r e s t  p a y c e n t s  
S u b - t o t a l  

LOAN ISSUANCE 

TOTAL 7 6 . 5 0  86:78 9 6 . 4 1  - 

v ~ h i s  ave rage  y e a r  was c a l c u l n t r d  by di.vidin,- t he  t o t a l  :-alucs i n  t h c  
node1  by t s n  y e a r s  i n  t h e  p l ann ing  ho r i zon .  



TAGLE 5.9. Other  economlc i n d i c a t o r s  o f  t h e  e f f e c t s  of a l t e r n n t l v e  
policies on t h e  BDA, BDA model. Panama. 

With a two percent 
- .  Y i  thou t  With i n c r e a s e  i n  

Insu rance  Insurance  i n c e r e s t  r a t e s  

O b j e c t i v e  Funct ion  
(Discoun:ed Value o f  
Expected U t i l i t y )  

S tandard  Devia t ion  o f  
Re tu rns  (Discounted Sum) 

Number o f  Loans I s sued  

S m a l l s  
Medium 
Large  
T o t a l  

Average S i r e  o f  Loans (US.$) 

Average Adnicist ta: ion 
Cost  p e r  Loan 

h t i o  o f  Loan Recoveryc 
to Loan Issuance  

a The model had a requirement  f o r  a minimum number of small  l oans  and t k i s  
was elwz2.s binding.  

The average  c o s t s  a r e  h i g h e r  than  i n  Table  7 because fewer smal l  loans  
. are i s sued .  

I n c l u d i n g  i n t e r e s t  ea rn ings .  



It is important to recognize that this option implies a much 

smaller cost to the farmers. They will pay only 2 percent increase 

in interest rates and not the 5-6 percent on insurance presirrms. 

But of course. these longer term benefits of not having to pay for 

insurance should be compared against those short term benefits of 

insurance indemnities whem crops are severely damaged. If the bank 

reschedules debt repayment when such disaster occur, farmers may 

feel relieved, but in any event it should be expected that the Sank 

makes a more careful loan appraisal and supervision cf its clients. 

F. Conclusions and Policy Recommendations 

About the demand for insurance for agricultural development 

banks, the major conclusions and recommendations are as followsr 

a. The institutional design of ADBs and the interest rate 

policies for agriculture would limit the financial intermediation 

capacity of these specialized lending agencies. There are diverse 

views about the justification of interest rate policies, but it is 

well recognized that they introduce distortions in the rural capital 

markets. Also, because of the clientele ADBs serve, they face high 

operation costs. Therefore, low interest earnings and high costs 

getermine low net returns to the bank and poor quality of service. 

b. A generalized characteristic of ADBs is their poor loan 

collection performance, which is due only in part to agricultu~al 

risks. Agricultural insurance and credit insurance should be 

considered as a means for stabilizing farm income and increaslna 

debt repayment capacity, but the effectiveness of insurance ln 

stabilizing farm income increasing debt repsyment, depends on the 

origin of risk. Parthemore, even vhen income would be fully 

guaranteed, there could still be low loan repayment because of moral 

risk. 



c. An a n a l y s i s  of bank growth made with a  m ~ l t i p e r i o d  LP model 

f o r  t h e  case  of Panama's ADB shows t h a t  increased  r i s k  avers ion  

provides  a more s t a b l e  growth of t h e  bank, becairsa although t o t a l  

u t i l i t y  decreases. it can be expected with more c e r t a i n t y .  

Therefore, increased  r i s k  avers ion  would become nore  important a s  

f i n a n c i a l  support  f r o m  t h e  government and s o f t  i n t e r n a t i o n a l  loans  

diminish,  and it is advisable  t h a t  t h i s  c r i t e r i a  be used by banks i n  

t h e  management of t h e i r  loan p o r t f o l i o s .  

d. Agr icu l tu ra l  c r e d i t  insurance provides b e n e f i t s  f o r  ADBs 

through higher  average recovery, decreased v a r i a t i g n s  of recovery 

over  t ime and reduced admin i s t r a t ion  and c o l l e c t i o n  c o s t s  but  t h e  

n e t  c o s t  .of c r e d i t  p l u s  a l l  r i s k  c rop  i n s u r a x e  adminis t ra t ion  

outweights t h e  n e t  b e n e f i t s  over  t ime .  Yet, ne t  b e n e f i t s  i nc rease  

as production r i s k  becomes a more important f a c t o r  i n  loan  

recovery. Credi t  insurance provided t h e  l a r g e s t  ne t  b e n e f i t s  when 

i s s u i n g  l a r g e  loans  i n  t h e  c a s e  of t h e  ADB of Panama, bu t  this can 

n o t  be genera l ized  t o  o t h e r  banks. 

e. Higher i n t e r e s t  r a t e s  on loans  should be considered a s  an 

a l t e r n a t i v e  t o  t h e  bank t o  inc rease  its r e t u r n s  and o f f s e t  t h e  r i s k  

of farmers'  d e f a u l t .  This a l t e r n a t i v e .  does not love r  bank 

adminis t ra t ion  c o s t s  n e i t h e r  it favors  s m a l l  producers,  who a r e  t5e 

c l i e n t e l e  ADBs wish t o  reach. 'Ihe a l t e r n a t i v e  of inc reas ing  

i n t e r e s t  r a t e s  should be considered while  product  p r i c e s  a r e  high 

enough f o r  farmers t o  cover  t h e  c o s t  of c r e d i t .  

f .  Credit insurance  a l iows f o r  repayment of farm debt, hence 

farmers can r e t u r n  t o  production i n  t h e  fol lowing year  without 

decap i t a i i za t ion r  but  even when insurance is  ava i l ab le  t h e  

production i s  still l o s t .  I n  such case  food skortarjes would have t o  

be imported o r  else product p r i c e s  w i l l  r i s e  with the  consequent 



l o s s  t o  c o n s m e r s  and gains  t o  those  producers whose harves t  was n o t  

lost. Foreign exchange expenditures on food imports w i l l  add t o  

goverment  expenditures f o r  t h e  subsidy t o  pranirms and 

admin i s t r a t ion  costs. Therefore, it is more des i rab le  t h a t  t h e  

banks r e a l l o c a t e  funds, f o r  i n v e s b e n t s  t h a t  inc rease  and s t a b i l i z e  

y i e l d s  a s  i r r i g a t i o n ,  land l eve l ing ,  drainage. 

g. 11, as it w a s  shorn f o r  Panama, c r e d i t  insurance provides. 

i n  f i r s t  in s t ance ,  b e n e f i t s  t o  t h e  bank, and given t h a t  s i m i l a r  

b e n e f i t s  can be achieved by increased i n t e r e s t  r a t e s ,  t h i s  could be 

p r e f e r r e d  t o  c r e a t i n g  a new i n s t i t u t i o n .  An advantage of t h i s  w i l l  

be a reduct ion  i n  a h i n i s t r a t i o n  cos t s ,  but  a disvantage i s  the 

l i m i t e d  opt ions  f o r  d ive r s i fy ing  t h e  p o r t f o l i o  t o  include o the r  

i t e n s  bes ides  those  f o r  which t h e  bank lends. In any event,  t h e  

r e c m e n f l a t i o n  is t h a t  before c r e a t i n g  an a g r i c u l t u a l  insu re r ,  t h e  

coun t r i e s  explore  t h e  p o s s i b i l i t i e s  of managing lending r i s k  through 

more p ro fess iona l  bank managenent and i n t e r e s t  r a t e s  t h a t  include a 

r i s k  praniun. 

A g w e r m e n t  dec i s ion  t o  provide crop insurance must consider  

t h e  aggregate b e n e f i t s  and c o s t s  and t h e i r  d i s t r i b u t i o n .  Ihe  

a n a l y s i s  i n  Chapter VI r evea l s  inpor tan t  s e c t o r  l e v e l  e f f e c t s  of 

insurance. 

a. There is need t o  consider  an incane s t a b i l i z a t i o n  p o l i c y  

such a s  insurance long with investments'which reduce the  i n s t a b i l i t y  

of production and allow t o  inc rease  it a t  a f a s t e r  r a t e .  Cer ta in ly  

t h a t  a canbinat ion of both opt ions  is t h e  most des i rab le ,  along t h e  

l i n e s  suggested i n  t h e  docunent i .e .  t o  o f f e r  crop insurance aga ins t  

ca tas t rophe and t o  pranote i r r i g a t i o n  an6 ocner f a n  invesunents. 

b. Of major s ign i f i cance  have r e s u l t e d  t h e  ELndinos using t h e  

s e c t o r  model i n  Mexico where insurance increases  the  i n s t a b i l i t y  of 

supply f o r  a p a r t i c u l a r  crop,  while a t  the  sane tine it may induce 



Production of r i s k i e r  crops. Hence, insurance should be beared i n  

mind while designing a food s e c u r i t y  s t r a t e g y  a s  it would appear i t s  

b e n e f i t s  could be g r e a t e r  t o  producers than t o  consmers.  On t h e  

o t h e r  hand, however, it could be argued t h a t  more unstable but  

increased production r e s u l t i n g  f r a u  a more in tens ive  use of hybrid 

seeds  and l a r g e r  m o u n t s  of food f o r  a hungry urban population. As 

it w a s  pointed out  here, i n  such case,  s t ronger  cons idera t ion  should 

be given t o  t h e  management of food reserves. In o the r  words, t h e  

country should be more prepared t o  t r ade  surpluses  o r  deficits, 

whichever may occur. 

c. As f a r  a s  t h e  b e n e f i t s  of insurance on r u r a l  enploynent and 

fo re ign  exchange balance, again i n  t h e  case of Sexico, t h e  e f f e c t s  

are s p e c i f i c  depending on t h e  resource requirements t o  produce t h e  

insured  crops. For l abor  i n t e n s i t i v e  crops which have higher 

production r i s k s  insurance could lead  t o  higher l e v e l s  of labor  use 

f o r  production a c t i v i t i e s ,  however, i f  t h e  harvest  i s  l o s t ,  labor 

w i l l  n o t  be required  f o r  t h i s  purpose. Farmers sill receive 

indemnity incane but  r u r a l  workers w i l l  be worst off .  

d. One of t h e  major conclusions which a r i s e s  f ran  t h e  s e c t o r  

l e v e l  a n a l y s i s  i s  t h a t  t h e  n e t  s o c i a l  benef i t s  t o  make caupulsory 

a l l  r i s k  crop insurance t h a t  al lows indemnities f o r  p a r t i a l  l o s e s  

are d i s t r i b u t e d  q u i t e  unevenly and may even be negative,  when 

' soc ia l  benef i t s '  a r e  defined i n  t h e  t r a d i t i o n a l  way i n  t e r n s  of 

producer and consmer  surplus.  A r e l a f e d  po in t  is t h a t  t h e  e f f e c t s  . 
of c rop  insurance a r e  q u i t e  canplex s ince  mul t ip le  p r i c e  and output 

changes a r e  engendered. The i n i t i a l  condit ions,  including t h e  po in t  

of depar ture  f o r  t h e  insurance program, s t rong ly  in f luence  the  

p a t t e r n  of consequences of crop insurance. Although the re  s m e  

c o n s i s t e n t  c h a r a c t e r i s t i c s  of t h e s e  consequences, i n  sane cases  even 



t h e i r  s ign,  proves impossible t o  p red ic t .  A t  l e a s t  i n  the  case of 

Mexico fanners have received p o s i t i v e  b e n e f i t s  f r an  t h e  insurance 

programs, and t h e  poorer  producers have benefi ted propor t ionate ly  

more than  t h e  bet ter -off  producers. 

The f e a s i b i l i t y  of crop insurance i s  t o  a g r e a t  exter?t 

determined buy i t s  design,  s t r a t e g y  and operat ing p rac t i ces .  

Chapter V I I  of t h e  research  repor t  analyzed t h e  main f a c t o r s  

determining t h e  f i n a n c i a l  v i a b i l i t y  of crop insurers .  The main 

conclusions a r e  t h e  followingr 

a. The design of crop insurance p r o q r w  it i s  inpor tan t  t o  

i d e n t i f y  t h e  a b i n i s t r a t i o n  c o s t s  and t h e  r i s k  c o s t ,  both of which 

can be reduced s u b s t a n t i a l l y  by the  modality used by t h e  insurer .  

It was found f ran  t h e  s t u d i e s  i n  Panana and i n  o the r  coun t r i e s  t h a t  

i n  general  t h e  c o s t  of indemnity has been t h e  l a r g e s t  share  of t o t a l  

c o s t  of a l l - r i s k  insuracce programs and t h a t  t h i s  has been around 

80-90 percent  of t o t a l  cost .  About t h e  a h i n i s t r a t i o n  cos t s ,  it is  

concluded t h a t  i n  e x i s t i n g  progrmn such cos r s  have beer. a m a l l  

proport ion,  (except  i n  t h e  case  of t h e  U.S.), because of l i n z t e d  

supervision and poor q u a l i t y  of service.  

b. Given t h a t  t h e  design of an insurance program detersir.es its 

c o s t s ,  it i s  concluded t h a t  t h e  cost/cov&age r a t i o  i s  n a l l e r  f o r  

programs f o r  s p e c i f i c  r i s k s  and with l a r g e r  deductibles. On t h i s  

b a s i s  it is s t rong ly  recamended t h a t  crop insurance be offered  only 

a g a i n s t  s p e c i f i c  r i s k s  and p re fe rab le  only f o r  those derived f ran  

c l ima t i c  f ac to r s .  

c. A l l  pub l i c  s e c t o r  i n s u r e r s  i n  exis tence  have r e l i e d  on 

governnent subs id ies .  Such con t r ibu t ions  have represezted about 75 

percent  of t h e  t o t a l  c o s t  while the  o the r  25 percect  c m e s  €ran 

f a m e r s '  preniuns. This dependence f ran  publ ic  funding can c o t  only 



be a t t r i b u t e d  t o  t h e  f a c t  t h a t  t h e  insure r  i s  publ ic ,  but  a l s o  t o  

t h e  f a c t  t h a t  it i s  not  managed a s  a f i n a n c i a l  i n s t i t u t i o n .  This 

observation i s  important. because f o r  crop insurance t o  be v iab le  it 

i s  no t  enough t o  be runned by t h e  p r i v a t e  s e c t o r ,  but t o  be 

a h i n i s t e r e d  a s  e f f e c t i v e l y  a s  poss ib le  a s  a f i n a n z i a l  i n s t i t u t i o n .  

To t h e  ex ten t  of developnent purposes, it can keep it a s  a publ ic  

i n s t i t u t i o n  demanding sound f i n a n c i a l  managwent. 

d. The c o s t  of serving m a l l  farmers with crop insurance may be 

higher  i n  i t s  a h i n i s t r a t i v e  aspect! y e t  given t h a t  small f a m e r s  

usua l ly  d i v e r s i f y  more and a r e  more conscious of t h e i r  r o l e  a s  

farmers, t h e r e  is no reason t o  exclude them f r a o  a s p e c i f i c  

risk/program. Crop insurance i s  des i rab le  t o  praoote c a p i t a l i z a t i o n  

i n  t h e  r u r a l  s e c t o r  and it has  been previous ly  concluded t h a t  i f  

p r i c e s  a r e  high enough and inpu t  c o s t s  reasonable, m a l l  f a m e r s  i n  

high r i s k  a r e a s  w i l l  denand t h e  type  of p r q r a m  proposed here. 

e. The use of y i e l d  da ta  f o r  an s p e c i f i c  r i s k h o t a l  less 

program must be canplwented  by weather, runoff ,  and f lood data ,  a s  

t h e s e  f a c t o r s  a r e  t h e  most important reasons f o r  t o t a l  losses.  Such 

weather da ta  is more r e a d i l y  a v a i l a b l e *  f o r  a wider geographical 

coverage, f o r  seve ra l  va r i ab les  and f o r  long periods of time. I t  is 

a l s o  useful  t o  determine t h e  i n s u r a b i l i t y  of an area anl t o  

determine poss ib le  s t r u c t u r e  of t h e  insurance por t fo l io .  

f .  Although a c t u a r i a l l y  f a i r  premims a r e  t h e  b a s i s  f o r  a sollnd 

crop insurance program, t h e  f i n a n c i a l  v a i b i l i t y  of t h e  program is 

s t rong ly  influenced by an  adecuate canposi t ion of t h e  p o r t f o l i o ,  

seeking negative c o r r e l a t i o n s  wong insured items. This  w i l l  

prevenc f r a n  major disbursements I n  a p a r t l c u l a r  year. In t h l S  



regard it is important to include various crops in various regions, 

livestock, farm machinery and equipment. and life insurance. It is 

also important to instruct farmers to diversify by crops, planting 

dates and technologies, within reasonable limits that do not inhibit 

efficiency from econcmies of scale. 

g - Investment of premiums receipts by exploiting the 

seasonability of agriculture and the stochastic demand for indemnity 

payments, is a key element in the management of cash f l w  of funds. 

This should use an intertemporal portfolio management of the 

insurance and investment portfolios. Using the reserves in hard 

currency .wuuld be best way to protect against current inflationary 

pressures which could lead to insurer to rapid decapitalieation as 

it has been evidenced in several countries. 

h. All the above factors taken into account in the management 

of the insurers will enhance its possibilities for obtaining 

commercial reinsurance or to persuade central banks for loans to 

create reserves. It is recommended that central banks provides 

initial finance to the insurers in local currency and allow 

repayment in such currency on favorable terms, but also that they 

allow to convert the initial loan into hard currency to create a 

strong reserve. 

The conclusions and recommendations of this research report are 

based on field and experimental work, on extensive reviews of 

bihljngraphy and on the experience of various countries. They are 

offered as the result of a sound research effort with the 

participation of several individuals and they represent a guidance 

for public action. Yet, a strong recommendation is made for each 

country to evaluate carefully its o m  situation. 



1/ This Chapter is based on t h e  work of Panareda (1982). published - 
by Westview Press  (1984). 

2 /  This d a t a  corresponds t o  average i n d i c a t o r s  of 900 loans issued - 
between 1974/80 which had matured by - 3 m e  1981. They w e r e  
randanly sampled f r a n  8 of t h e  BDA agencies where the  insurance 
program was i n  operation. Sane b ias  is poss ib le ,  as f o r  
non-insured loans t h e  reference  period is  only 1977 t o  1980. 
This  a f f e c t s  t h e  average naninal  and a c t u a l  r a t e s  of i n t e r e s t  
which, a s  shown, i s  l a r g e r  f o r  insured than f o r  non- insued 
loans. The s w p l i n g  was done by t h e  author t o  detexmine t h e  
dura t ion ,  average return and r i s k  of r e t u r n  of t h e  var ious  
i t ans .  

3/ The few cases  of a c t u a l  dura t ion  smaller  than t h e  expected - 
dura t ion  f o r  insured loans  occurs because, i f  t o t a l  crop 
f a i l u r e  occurred a t  e a r l y  s t a g e s  of grovth, t h e  amount s o  f a r  
d isbursed by t h e  BDA a r e  pa id  off by ISA, and hence t h e  loan 
terminated. In severa l  cases  of l ives tock,  loans f a m e r s  paid 
o f f  t h e i r  loans before maturi ty.  

4/ It i s  i n  f a c t  c m o n  misconception among DFIs t o  measure - 
achievanents by t h e  amount of c r e d i t  a l loca ted  without 
cons idera t ion  of i ts  o r i g i n  o r  t h e  bank's a c t u a l  f i n a n c i a l  
perf  omance. 
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VI. SECTOR LRVEL EFFECTS OF INSURANCE 

A. Setting the Hypothesis 

The decision to provide public crop insurance is largely a 

political one. A. it will be demonstrated in the following chapter 

all insurance programs now in existence depend on govez-ment 

subsidies and there is a small chance that crop insurance can be 

provided without such contribution. However, in making the declsion 

about starting new programs or continuing, the support to existing 

ones, it is important to know the aggregated benefits of insurance 

and its distribution. 

Crop insurance has been promoted under the basic hypothesis that 

benefits outweight the costs. Although it is rather sinple to 

evaluate the benefits. Such benefits are direct and indirect. 

Direct benefits are the indemnities received which, when a program 

is not subsidized, will equal to premiums paid over a series of past 

and future years. The benefit, therefore is perceived by farmers by 

being able to collect at once what was saved (paid in premiums) over 

various years. From an accounting point of view indemnities are 

just equal to premiums paid, however, in most cases direct indemnity 

benefits are above premiums paid because of government subsidies. 

The indirect or spillover effects of insurance have been taken 

as the stronger reason to support insurance. The risk reduction 

effect of crop insurance is expected to increase aggregate supply. 

to reduce food imports, to reduce foreign exchange loses, to increse 

rural employment and all the other traditional benefits of public 

intervention (see Gudger and Maurice, 1978). kwever, these 

indirect benefits of insurance could actually not occurr because of 

the nature of product and input markets. 



One of t h e  p o i n t s  t o  consider  i n  the evaluat ion  of t h e  benef i t s  

of c rop. insurance ,  must be t h e  recocjnition t h a t  it only con t r ibu tes  

t o  s t a b i l i z e  incane but  crop insurance would a l s o  lead  t o  make 

production more unstable. This occurrs  because. insurance w i l l  be 

purchased t o  p r o t e c t  r i s k i e r  crops hence increas ing t h e i r  a reas  

p lan ted  b u t  not  necessa r i ly  t h e  l e v e l s  of use of inpu t s  which reduce 

r i s k .  Therefore, a dec i s ion  about the support t o  insurance s u s t  

e x m i n e  the government preferences  f o r  mote s t a b l e  farm i n c m e  o r  

f o r  higher and more s t a b l e  production. 

The fol lowing hypothesis  have been t e s t e d  about the  aggregate 

S e n e f i t s  of insurance* 

a. With insurance a g a i n s t  r i s k s  t h a t  can be sanaged and 

reduced by o the r  means, t h e  c o s t s  t o  t h e  govemnent i n  

subs id ies  t o  preniuns,  reserve  cont r ibut ions  1 the  

eventual  i n p o r t  of food d e f i c i t s  could be l a r g e r  than t h e  

b e n e f i t s  t o  producers and consuners. 

b. Frau t h e  product market po in t  of view, the increase i n  

a r e a s  p lanted  induced by t h e  a v a i l a b i l i t y  of i n s u r a x e  may 

i n  good years r e s u l t  i n  excess production, thus  a decrease 

i n  p r i c e s  a t  ha rves t  time, the re fo re  unless guaranteed 

p r i c e s  a r e  enforced with t h e  g w e n n e n t s  absorbing any 

excess production, farmers would rece ive  r e t u r n s  t h a t  a r e  

below t h e  ones o r i g i n a l l y  ant ic ipa ted .  

c. If farmers pay t h e  f u l l  c o s t  of insurance, t h e  ne t  e f f e c t  

of i t s  provision may be p o s i t i v e  f o r  consmers  and for  

in termediar ies ,  y e t  farmers nay lose. Hovever, i n  bad 

years  farmers would gain a s  production incane i s  

canplenented by indean i t i e s .  



d. .Insurance reduces the r i sk  of return of crops an-' t h i s  w i l l  

induce a la rger  nmber of fanners towards the less risky, 

but s t i l l  more unstable crops a t  the expense of areas of 

other crops. This w i l l  create sec tor ia l  disbalance i n  the 

product markets and hence the teed t o  inport the nore 

s tab le  crops. 

B. Production or Incme Stabilizationr Tne policy Choices 
1 

Production r i sk  is i n t r i n s i c  t o  agr icul ture  and f a m e r s  have 

l ived always with it. Their impact is pervasive, hence public 

policy i s  intended t o  reduce it, t o  manage it or t o  protect against 

it. As it can be understood, policy al ternat ives  ought t o  be 

carefu l ly  selected fo r  each type of r i sk  t o  avoid d is tor t ions  t h a t  

i n  the  long run becone too cost ly  t o  society. 

Risk of drought, h a i l ,  excess hmid i ty  and runoff c a ~  i n  scme 

cases be reduced. Investment i n  i r r iga t ion  projects,  e i ther  W i t h  

super f ic ia l  or ground water have been largely a d ~ o c a t e d . ~  In the  

hunid and subhunid t ropics  and i n  sone cases, i n  the deser t  lands. 

the  nature of s o i l s  conditions the existence of drainage problems. 

Also, qu i t e  camnonly, i n  a r id  envirorment poor drainage leads i n t o  

s a l i n i t y  conditions. Runoff is usually a severe constraint  t o  

agr icul ture  when deser t i f ica t ion  and bad cu l tura l  practices have 

destroyed s o i l  coverage, yet  terraces  and furrow i r r iga t ion  can 

prevent fur ther  agravation of the problem. 

Hil ls ide agr icu l tura l ,  typical  of the latinoamerican s ie r ras .  is 

usually affected by drought, fo r  which l i t t l e  can be done because of 

high costs  of water diversion projects. Yet, a t  l ea s t  i n  same 

countries m a l l  i r r i ga t ion  projects are  being funded i n  areas of 

easy zccess t o  water supply. 



%hen r i s k  cannot be reduced, then it should be n a ~ a g e d  by 

on-farm a v a i l a b l e  means. D ive r s i f i ca t ion  can be a powerful tool t o  

nanage r i s k s  and it should be  understood t h a t  it is a very  broad 

concept. Monoculture farms can d i v e r s i f y  by p l a n t i n g  d a t e s ,  

v a r i e t i e s ,  cropping techniques,  proning t o  r e t a r d  f l u d e r ~ n g ,  e t c .  

Mult icrcp farms can i n  add i t ion  do in tercropping and crop 

d i v e r s i f i c a t i o n .  The e f f e c t i v e n e s s  of d i v e r s i f i c a t i o n  i ~ c r e a s e s  

with t h e  negat ive c o r r e l a t i o n s  of y i e lds  anon9 t h e  seve ra l  

a l t e r n a t i v e s ,  and it i t s  success fu l  i f  t h e r e  a r e  not  ca t a s t roph ic  

loses .  However, i n  t h e  cases  of l a s t i n g  drought per iods ,  h a i l  

sto3s and f loods ,  l i t t l e  can be gained by d i v e r s i f i c a t i c n .  

I n  t h e  case  of s n a l l  farms, they  r ecur r  t o  of f - fars  a ? l o p e n t  

a s  a  way t o  manage incane i n s t a b i l i t y  f r a n  production. This is 

q u i t e  canmon i n  most of lat inoamerican a g r i c u l t u r e ,  v h i l e  i n  sane 

cases  t h e  non-fanning incane is generated f r m  hadcra f t s  frm. publ ic  

r u r a l  works, working i n  neighboring f a m s  o r  d iv id ing  t h e  f g l i l y  i n  

a  group t h a t  s t a y s  on t h e  land while t h e  o the r  work i n  t h e  c i r i e s .  

Production r i s k s  which cannot be el iminated o r  reduce3 o r  those 

t h a t  cannot be managed, should be insured. The experience of many 

c o u n t r i e s  around the world suggest  t h a t  insurance was crea ted  a s  an 

ad-hoc p o l i c y  t o  manage r i s k s ,  without a  c a r e f u l  a n a l y s i s  of orhes 

a l t e r n a t i v e s .  In o t h e r  cases  insurance-  is being used t o  canpensate 

f a m e r s  f o r  t h e  i n e f f i c i e n c i e s  of p r i c i n g  p o l i c i e s ,  t 5 e  c o n s t r a i n t  

of land ownership and t h e  poor a d n i n i s t r a t i o n  of c r e d i t ,  hence 

insurance has been appl ied  a s  a  subsidy i n  itself. 

Greater  enphasis  of g o v e m e n t  p o l i c i e s  i s  given now t o  increase  

and stabilize ptn3uction, a=  3 2rerpcc*ry f &  ~pct1.- i ty c t r i . t e l ~ ~ .  TF 

t hese  a r e  t h e  goals ,  then s t a b i l i z a t i o n  of farmers i n c m e  is not the  

only i n t e r e s t ,  bu t  one of s e v e r a l ,  and with a  r e a l t i v e  ve ight  t h a t  

can change f r a n  country t o  country depending upon t h e  nunber of r u r a l  



and urban fami l i e s  i n  danger of consunption insecur i ty .  To t h e  

e x t e n t  t h a t  insurance s t a b i l i z e s  r u r a l  incmes .  even when it does 

n o t  s t a l i z e s  production, t h i s  guarantees r u r a l  f ami l i e s  t h e  capaci ty  

t o  secure  t h e  purchase of foods. But t h e  f a c t s  dre  t h a t  a t  l e a s t  i n  

La t in  American, on t h e  average only 32 percent  of t h e  population n w  

l i v e s  i n  r u r a l ,  cunparad t o  60 percent  i n  1950 (Ayuirre ar.d 

Panareda, 1980, p.19) which c a l l s  f o r  a reconsidera t ion  of p o l i c i e s ,  

and hence more weight t o  food supply increase  and s t a b i l i z a t i o n  with 

s l i g h t l y  less concern f o r  r u r a l  incane s t a S i l i z a t i o n  a s  a goal per  

se. 

S t a b i l i z a t i o n  of fann incune may be des i rab le  because it a l l w s  

farmers t o  s t a y  i n  a g r i c u l t u r e  and t o  p l a n t  again,  but  t o  pursue 

insurance alone a s  r u r a l  development s t r a t e g y  t h a t  s t a b i l i z e s  

farmers incune is no t  j u s t i f i a b l e  i f  it con t r ibu tes  t o  make 

production more unstable w e r  time. Yet, it should be recognized 

t h a t  t h e  r u r a l  i n c m e  s t a b i l i z i n g  e f f e c t  of irtsurance shculS not  be 

neglected a s  p a r t  of a food s e c u ~ i t y  s t r a t e g y  f o r  the r u r a l  

populat ion which a r e  producers. However it could be s a i d  t h a t  t o  

t h e  e x t e n t  t h a t  insurance--by reducing t h e  r i s k  of incane loss-- 

induces t echn ica l  adoption and this results, on t h e  average, i n  

h igher  y i e l d s  i n  good years,  t h e  overa l l  average p r o d w t i c n  would 

increase.  In t h e  case of India ,  Hazel1 (1982) recognized t h a t  t h i s  

l a r g e r  v a r i a b i l i t y  would have t o  be accepted a s  a t r a d e  o f f  with a 

f a s t e r  average growth of production. F Y ~  t h e  point  of view of a 

food s e c u r i t y  s t r a t e g y ,  then t h i s  l a t t e r  case w i l l  req.aire t h e  

capac i ty  t o  handle buf fe r  stocks. 

The above d iscuss ion l eads  us i n t o  t h e  i s sue  of which pol icy  o r  

no1 i c y  r m h i n n t i n n ,  oivpn f inancia1 r ~ ~ e v r r ~  r n n ~ t r ~ i n t s  !uhirh i a a 

fac t : ) ,  should be implenented t o  increase  2nd s t a b i l i z e  prodcction o r  

only t o  s t a b i l i z e  fann incane. The choice ought t o  be made i n  l i g h t  

of goverwent  goals. Two opt ions ,  insurance and i r r i q a t i o n ,  a r e  

considered here  t o  d iscuss  t h e i r  e f f e c t s .  



Yield - 

Other 
inputs 

Figure 6 .1 .  Y i e l d  response func t ions  w i t h  an6 without 
i r r i g a t i o n .  



Departing from a simple production e-onomics framework, with 

regard t o  Figure 1, we can assume yield a s  a  function of other 

inputs than water supply. The ava i l ab i l i t y  of i r r iga t ion  s h i f t s  th 

production function, and hence, fo r  the  same amount of other inputs. 

a la rger  y ie ld  can be obtained. 
3 

I r r iga t ion  has another important e f fec t ,  which i s  many times 

crmnited i n  the  analysis of investment projects. ?his e f f ec t  i s  r i s k  

reductiocr When water is available a s  needed (from a canal, a  

reservoir o r  a  well)  it can be supplied before the plants  reach 

turg id i ty  and are  affected by water defficiency. As a resu l t ,  the  

y ie ld  of i r rgated crops var ies  l e s s  over time than when r a in fa l l  is 

the  only source of water. However, t o t a l  income var iab i l i ty  w i l l  

depend on the correlation of y ie ld  and prices, a s  observed l a t e r  i n  

t h i s  chapter f o r  t h e  case of Mexico. 

In re la t ion  t o  Figure 6.1. Yo is the  response function t o  

other  inputs without i r r iga t ion  and Y1 is the response function 

with i r r iga t ion .  For a given pr ice  of the f e r t i l i z e r  input F, the  

optimum level  of f e r t i l i z e r  application can be determined i n  each 

case a t  t h e  level  a t  which the  marginal value product of f e r t i l i z e r  

equals the  input pr ice ,  plus  a  r i sk  premium. Within t h i s  framewrk 

one can see that the e f f ec t  of insurance does not produce a s h i f t  i n  

t h e  production function but, throught r i sk  redaction, it could 

motivate an honest farmer t o  increase the amount of f e r t i l i z e r  input 

use. 

The resul t ing expected supply functions with an without 

i r r iga t ion  a re  shown i n  Figure 6.2. I r r igat ion s h i f t s  the actual  

Supply function from So t o  Sr, and a t  a  given pr ice  the quantity 

produced can be expected with larger  probabili ty 1.e. % 
f luctuates  between Qr8 and Qr.. The supply function when 

4 
i r r i ga t ion  is not available is  l e s s  e l a s t i c ,  and fo r  a  given 

pr ice  the expected quantity var ies  over a  wider range, hence 

production is r i sk ie r .  



. -  LIY - 

increase in producer's 
supply due to irrigation 

G Q= Q; Quantity 

Figure 6.2. Supply functions with and without irrigation and 
insurance 



I n  a welfare context .  i r r i g a t i o n  could o f f e r  l a r g e r  ga ins  t o  

producers, because of t h e  more e l a s t i c  supply. Also t h e s e  gains  can 

be expected wi th  more ce r t a in ty .  The above has taken i m p l i c i t  

account of t h e  c o s t  of i r r i g a t i o n r  but  a s  t h i s  c o s t  i s  l a r g e r  S 
r 

w i l l  move towards S . Hence lesser b e n e f i t s  can be expected as 
0 

t h e  cost of i r r i g a t i o n  g e t s  l a rge r .  

Insurance does n o t  modify t h e  production f u x t i o n ,  but  through 

its r i s k  reduction e f f e c t ,  it could only incen t iva te  farmers t o  

inc rease  t h e  use of i n p u t s  along t h e  same production function o r  t o  

expand a r e a s  p lanted  ( s e e  t h e  d iscuss ion i n  chapter  2 ) .  But even 

t h i s  expected e f f e c t  of insurance has been reported only i n  very 

s p e c i a l  circumstances a d  n o t  a s  a continuous process. In  any 

event ,  t h e  l a r g e r  use of i n p u t s  such a s  f e r t i l i z e r s ,  when i r r i g a t i o n  

i s  not  a v a i l a b l e ,  exposes t h e  farmer t o  a l a r g e r  production r i sk .  

In  add i t ion  because inpu t s  a r e  purchased with c r e d i t ,  t h e  r e a l  

f i n a n c i a l  r i s k  a l s o  increases.  It would seem the re fo re  t h a t  

insurance tries t o  j u s t i f y  i t s e l f  by increas ing producttion and 

f i n a n c i a l  r i s k .  

As a r e s u l t  of t h e  st imulus of fered  by insurance. t h e  expected 

supply (bu t  not  t h e  a c t u a l  supply) w i l l .  s h i f t  t o  t h e  r i g h t ,  t o  t h e  

maximum poss ib le  value without i r r i g a t i o n ,  i . e .  So' i n  Figure 2. 

A s i m i l a r  e f f e c t ,  with t h e  same r i s k  c h a r a c t e r i s t i c s  could be 

obtained with a p r i c e  guarantee program. In t h i s  l a t e r  case  

however, t h e  b e n e f i t s  t o  farmers a r e  much smal ler  i n  bad yea r s  a s  no 

indemnit ies  a r e  received when production is l o s t .  'Iherefore. 

althouah on a normal vraa Pr i ce  guarantees and insurance coverage 

provide s i m i l a r  benef i t s ,  insurance i s  more rewarding i n  t h e  years  

below average, a s  indennt ies  a r e  added t o  t h e  value of product sa le s .  



C.3.  A Sec to r  Level Analysis of t h e  E f f e c t s  of Crop Insurance i n  

. Mexico 
5 

O f f i c i a l  c rop  insurance i n  Mexico has a h i s t o r y  on only about 

twezty years .  a l though p r i v a t e  a g r i c u l t u r a l  c r e d i t  insurance kas 

e x i s t e d  f o r  a longer time. The o f f i c i a l  insurance  agency 

(Pseguradora Nacional Agricola y Ganadera, S.A. o r  ANAGSA) ROW 

i n s u r e s  more than  a dozen annual crops. The a rea  covered by Ah'AGSA 

progrsns has  expanded a t  &out 5 percent  p e r  year ,  and more r ap id ly  

r ecen t ly ,  s o  t h a t  now over e i g h t  m i l l i o n  hec ta res  a r e  insured (Table 

6.1.). Tnis a rea  r ep resen t s  about ha l f  t h e  t o t a l  a r e a  i n  Mexico 

shown with annual crops. 

Maize alone now accounts f o r  about 43  percent  of t h e  x s l i r e d  

a rea ,  followed by beans with 16 percent  of t h e  a rea ,  sorghm v i t h  15 

percent ,  wheat with 8 percent ,  and soybeans, saf f lower ,  ar.d cot ton ,  

each with 3  percent  of t h e  insured  area  ( these  Figures a r e  averages 

f o r  1391 and 1982). The emphasis on bas ic  food crops has  increased 

sha rp ly  i n  r ecen t  years ,  a s  witnessed by t h e  f o l l w i n q  s t a t i s t i c s  on 

t h e  percentage of t h e  insured  a r e a  represented by maize and beans: 

This new po l i cy  emphasis was p a r t  of t h e  program o r i e n t a t i o n  of 

t h e  Mexican Food System Program (S i s t ena  Alimentario Mexicano o r  

saw. 

Hevertheless ,  f r a n  i ts  incept ion ,  Hexico's crop insurance 

p r o q r m  h a s  contained an important r e d i s t r i b u t i o n  element i n  i t s  

a h i n i s t r a t i o n .  The b e n e f i c i a r i e s  of t h e  agrar ian  r e f o m  

( e j i d a t a r i o s ) p l a y  much lower preniuns t h a t  p r i v a t e  f a m e r s  do. 

These v a r i a t i o n s  i n  preniuns do not ,  and a r e  not i n t e n t e d  t o  r e f l e c t  



Table  6.1. Cropping Area In su red  by ANAGSA, 1976 - 1982 
( thousand  h e c t a r e s )  

. Crop 1976 1977 1978 1979 1980 1981 1982 

Sesame 55 
A l f a l f a  

Cot ton  1 4 6  
Rice  4 7 

S a f f l o w e r  1 0 5  

Bar l ey  

Soybeans 7 4 

Beans 471 

Maize 1028 
~ a i z e  -bean& 

P o t a t o  

Sorghum 564 

Wheat 348 

O t h e r s  477 
- 

T o t a l  3315 3523 3146 2 9 7 3  5165 7418  8327 

d ~ a i z e  and beans  i n t e r c r o p p e d  

* Less  t h a n  500 has  . . 

Source :  ANAGSA 

Note: T o t a l s  may n o t  add due t o  rounding;  l ack  o f  e n t r y  neans 
z e r o  a r e a  insured :  



d i f f e r e n c e s  i n  average l e v e l s  of canpensation. On t h e  o ther  hand, 

increased production e f f i c i e n c y  a l s o  is one of t h e  n o t i v a t i o n s  of 

the ANAGSA program. 

These c m e n t s  i n d i c a t e  t h a t ,  f r m  t h e  viewpoint of t h e  Xexican 

government, t h e  crop insurance program should not  be evaluated i n  

terms of any s i n g l e  s o c i a l  goal ,  but  r a t h e r  it has t o  be reviewed i n  

l i g h t  of m u l t i p l e  p o l i c y  preferences. This i s  cons i s t en t  with 

Mexico's a g r i c u l t u r a l  p o l i c y  formation i n  qeneral ,  f o r  a t  l e a s t  t h e  

p a s t  t w o  p r e s i d e n t i a l  a d n i n i s t r a t i o n s  (Ministry of t h e  Presidency. 

19731 Sistema Alimentario Mexicano, 1979). 

Unt i l  r ecen t ly ,  t h e  a g r i c u l t u r a l  insurance schene which has  been 

Operated i n  Mexico has had t h e  fo l lov ing  p r i n c i p l e s  of operation2 

It indemnify t h e  producer f o r  a l l  h i s  c u l t i v a t i o n  c o s t s  when 

t h e s e  a r e  t o t a l l y  o r  p a r t i a l l y  l o s t  because of i r o u + t ,  f r o s t ,  

h a i l ,  s tonns ,  hurricane-force winds, f i r e ,  c rop d i sease  and 

i n f e s t a t i o n s ,  o r  excessive r a i n f a l l  o r  floods. 

me insurance coverage is ca lcu la ted  pe r  hectare  aod should not  

exceed t h e  t o t a l  c o s t s  incurred  through t h e  harves t  s tage ,  nor 

should it exceed 70 percent  of t h e  value of t h e  a n t i c i p a t e s  

harvest .  

The insurance coverage begins f r an  t h e  day t h a t  t h e  crop 

germinates o r  t akes  r o o t  a f t e r  t ransplant ing .  

I n  1980, seve ra l  important changes were made i n  these  provisions 

and o the r  modes of operat ion of t h e  insurance proqra. The 

insurab le  c o s t  c e i l i n g  was ra i sed  frcm 70 percent  t o  80 percept, a?d 

changes sere made i n  t h e  types  of r i s k s  covered. Risks nar  covered 

included ' except ional ly  ho t  and cold  s p e l l s  i n  t h e  clisnate, f a i l E e  



of the plant  t o  germinate, low f e r t i l i t y  of the seeds, inhabi l i ty  of 

the  farmer t o  carry out planting for  reasons of nature, and other 

problems beyond the control of the farmer. The insurance protection 

now is i n  e f f e c t  fran the date of land preparation t o  the end of the 

harvest. This l a s t  provision represents a siqnficant change with 

respect t o  t h e  previous law, under which protection cane i n t o  force 

frcm the  date t h a t  the plants  geminated. 

In addition t o  the new regular insurance proyran of ANAGSA, sane 

fanners now receive more extensive coverage under the progran of 

shared r i sk  (r iego canpartido). This progreat was spelled out i n  the 

new Law of A g r i c ~ l t u r a l  Insurance and Peasant Livelihood, enacted on 

December 29, 1980. ?his Law provides fo r  indemnification of the 

fanner fo r  one hundred percent of h i s  cul t ivat ion costs when they 

a r e  t o t a l l y  or p a r t i a l l y  l o s t  owing t o  r i s k s  adrmbrated i n  the  

legis la t ion.  The new defini t ion of cul t ivat ion costs, fo r  purposes 

of insurance coverage, now includes labor costs,  i n t e re s t  due on 

agr icu l tura l  c red i t ,  and the insurance preniun i t s e l f ,  as  long as  

t o t a l  costs  do not exceed the  t o t a l  anticipated value of the 

harvest. The shared r i sk  proqraa represents an important departure 

f r a  previous practices,  i n  t h a t  it insures par t ic ipat ing farmers 

against  var ia t ions i n  incane, and not j u s t  against var ia t ions i n  

yields. However, t o  date t h i s  program has renained qui te  m a l l  

r e l a t ive  t o  t h e  regular insurance progxgn (Table 6.2.). LqAGSA now 

subsidizes most of the insurance preniuns. ?he t o t a l  subsidy 

outlays rose sharply i n  1980 and 1981, t o  a level  of about 15 

b i l l i o n  pesos (Table 6.3). ?he above discussion has shown how does 

t h e  Mexican crop insurance proqran works. Its e f f ec t s  a re  c lear ly  

qu i t e  canplex, but wit-h sane simplifications they were measured 

using a sector  level  model. The model used here (CHAC) was 

developed several  years ago, but it i s  now the f i r s t  time a sector 

model i s  used fo r  an analysis of insurance benefits  a t  the sector 

level.  ' 



Table 6 . 2 .  Insurance Coverage under the  Shared R i s k  
Program (thousand hectares  insured) 

Crop isso 1981 1982 

Beans 13 30 
Maize 

2 
6 

a /  
43  19 

Maize-beans- 
Wheat 2 5 1 

Total  21 7 8 22 

~'~ainaire and beans intercropped 

Less than 500 has 

Source : ANAGSA 

Table 6.3. Subsidy Content o f  Crop Insurance Premiums 
( m i l l i o n  pesos)  

1973 233.0 

1974 493.8 

1975 783.0 

1976 899.4 

1977 627.9 

1978 877.7 

1979 1,295.9 

1980 5,224.8 

1981 15,188.5 

1982" 17,305.4 

"The f i z u r e  f o r  1982 r e f e r s  t o  planned operations 

Source : ANAGSA 



The effects are measured in a multivariate way, including 

changes in producer's income, sector income, employment, consumer 

surplus, the agricultural income distribution, and other variables. 

The analysis is carried out via parametric solutions of the Mexican 

agricultural model CHAC, with varying assunptions about the 

riskiness of production decisions and the degree of insurance 
7 

coverage extended to farmers. Existing input subsidies 

(including the implicit subsidy on rrrigation water) are 

incorporated in the input cost coefficients. so that the model 

simulations are conducted in as realistic manner as possible. Also, 

the tendency of subsistence farmers to rely on home retentions of 

basic foods is refleted in the model structure via basic food 

consumption constraints (for some fann groups) plus parameters which 

charge the wholesale-retailprice differentials which are associated 

with use of the market rather than home retentions to meet these 

constraints. Finally, the technological dualism of agriculture is 

reflected in the much narrower range of production choices, and 

lower yields, faced by subsistence farmers, as opposed to commercial 

farmers. 

Risk considerations for producers are specified in two 

componentsr i) a set of matrices which generate, as part of the 

soluticn, measures of the income variability for farmers which is 

associated with the endogenous cropping patterns, and ii) a set of 

risk aversion parameters in the objective function. The latter are 

based on local linearizations of ( E , V )  utility functions (Baumol. 

19631 Markowitz, 1959). so that they are expressed in terms of 

expected income and its standard deviation. The procedure for 

developing and endogenous measure of income variability (i.e., rts 

standard deviations) was developed by Hazell (1971), and it has been 

adapted to th sector-wide context by Hazell and Scandizzo (1974). 

This kind of model is used in a comparative statics manner. mat 

is, it does not give information regarding the time path of the 

variable;, but rather it simulates a new equilibm, conditional on 



changes i n  parameter values or resource endmen t s .  This  kind of 

analysis  is  s imilar  t o  t h a t  performed with the f a m  model i n  Chapter 

NO. 2. 

In t h i s  kind of model, the ro le  of crop insurance can be 

re f lec ted  i n  two ways* i n  terms of e f f ec t s  on a t t i t udes  toward r i sk  

( r i s k  preferences) or i n  terms of the objective va r i ab i l i t y  of farm 

incanes. It was chosen t o  employ both methods and hence t o  generate 

two s e t s  of nunerical insurance experiments. We f i r s t  set of 

experiments cmputes estimates of the e f f ec t s  of a 'perfectm 

insurance program which t o t a l l y  eliminates r i s k  considerations f r m  

the farmer's decision function. The second s e t  of experisents 

attempts t o  simulate a s  closely a s  possible the consequences of 

recent a l te rna t ive  formulations of the ANAGSA insurance progrm. 

To implenent the i n i t i a l  s e t  of experiments, pa rme t r i c  

var ia t ions were conducted on the model parameter which r e f l ec t s  

fanners' r i sk  aversion. Clearly it is  not possible t o  associate 

in temedia te  values of (I ( 0  L 0 < 0* ,  where 9' i s  the base value) 

with degrees of effectiveness of the insurance programs. However, 

it is possible t o  say t h a t  0 = 0 corresponds t o  the case i n  which 

r i s k  concerns a re  t o t a l l y  absent, i.e., the  insurance progrsl is 

perfect  i n  the  sense t h a t  it f u l l y  guarantees incane. It should 

a l s o  be noted t h a t  t h i s  case car r ies  the implici t  assrmption tha t  

the  premiuns a r e  f u l l y  subsidized. 

For the second s e t  of experiments, two kinds of crop insurance 

programs are  simulated. ?he f i r s t  p r o g r a  at tentps  t o  simulate the 

N A G S A  program which has prevailed un t i l  very recently* f a m e r s  a re  

canpensated i f  t h e i r  yields f a l l  below 80 percent of the .r.omal" 

f o r  each crop and region, taking i n t o  account the production 

technology used. The model is solved under two d i f fe ren t  

assunptions about the subsidy content of the premiuns. The other 

insurance progrim analyzed is the shared r i sk  prograa, mder famers  

a re  canpensated fo r  var ia t ions i n  gross revenue, not j u s t  yields. 



In t h i s  progran, fanners a re  being insured against market pr ice  

var ia t ions as  well as  yield variations. Here the net outcane for 

f a w e r s  is influenced by the covariance between prices and yields as  

w e l l  a s  the variances of each concept. The experiment of f a i r l y  

hypothetical i n  t h a t  it is assuned t h a t  the shared r i sk  progran i s  

applied t o  the  en t i r e  sector. Again, the model is solved under two 

d i f fe ren t  assunptions about the  subsidy elenent i n  preniuns. 

For these l a s t  experiments, the objective r i s k  paraneters of the 

model were modified a s  described i n  FIdzeil (1981). In  words, the 

time s e r i e s  of past  values of gross revenues by crop and d i s t r i c t  

was modified a s  i f  the s ta ted  insurance program had been operative 

i n  those years. This corresponds t o  a new evaluation on the pa r t  of 

farmers of how the  revised insurance prograzn would a f f ec t s  incane 

f luctqat ions over time, assuning t h a t  t h e i r  perceptions of the 

insurance program are  correct. 

Before reviewing the model solutions, it is useful t o  exanine 

t h e  degree of va r i ab i l i t y  of crop return i n  Mexico. Tables 6.4. and 

6.5 present a measure of the va r i ab i l i t y  i n  farming incanes, based 

on a ten-year time se r i e s  on yields and prices in  locali ty.  Table 

6.4 i l l u s t r a t e s  the two f ac t s  t h a t  farm incanes in  Mexico a re  

unstable and t h a t  the  degree of t h e i r  i n s t ab i l i t y  varies over crops 

and locations. The coeff ic ient  of variations8 ranges fran 0.12 

(maize i n  Rio Yaqui) t o  1.38 (oats  i n  the nort central  i r r iga ted  

districts). Of course, sane of these coeff ic ients  a r e  based on 

r e l a t ive ly  m a l l  nunbers of observations, and they would d i f f e r  for  

a d i f f e ren t  ten-year period. Nevertheless, the ranges of values 

probably a re  reasonably representative. 

The coeff ic ient  of variations of incane usually is greater than 

each of the  conponent coeff ic ients  of variations of pr ices  and 

yields. Interestingly,  pr ices  tend t o  be more unstable than 

yields. Since sane of the cropped areas are  qui te  m a l l ,  and 



COEFFICIENTS O F  V.4RIATION AND OPTPlAL CIMPPING PATTERNS 
UNDER ALTERNATIVE ASSUMPTIONS ABOUT R I S K  BEHAVIOR 

IN SELECTED AREAS I N  HEXICO 
1970/71 TO 1979/80 

COEFFICIENT O F  VARIATION P ~ W C P I O N  
AXUZA AND PRODUCTS PRICFS Y I E L D S  INCOME BASE 

I rr iuated Areas 
Go Yaqui 

S a f f l o w e r  
Flaxseed 
Soybeans 
Wheat 
Uaize 
W a t e r m e l o n s  

N o r t h  C e n t r a l  
C o t t o n  
Alfalfa 
S a f f l o w e r  
O n i o n s  
O a t s  
Peanuts 

Rainfed Areas 
N o f t h v e s t  

S e s a m e  
Uaize 
S a f f l o w e r  
B e a n s  
Seszme 
M a i z e  
sorghun 
Saf f l o w e r  
B e a n s  
M a i z e  
Sorghun 

C e n t e r  
C o t t o n  
H a i z e  
Seslrme 
Mize 
sorghrm 
W h e a t  
C h i c k p e a s  

Uaize 
T a m a t o e s  
Onions 
Uaize 
Sorqhun 
Soybeans 
O a t s  
Maize 
S o r q h u n  



Tab le  6.;5. C o e f f i c i e n t s  o f  V a r i a t i o n s  o f  Income f o r  
S e l e c t e d  Crops 

- Crop I r r i g a t e d  
Areas 

Rainfed 
Areas 

Maize .46 
Wheat 

.42 
. .54 

Sorghum 
.56 

.47 
B a r l e y  

.45 
.40  

Oats 
n.a. 

i.3& 1.04 

A l f a l f a  
Co t ton  
Rice  
S a f f l o w e r  

. Soybeans 

Sesame 
Beans 
C h i l e  
Onions - 
G a r l i c  

Tomatoes 
Cucumber 
Lima beans  
Chickpeas  
S t r a w b e r r i e s  

Watermelon .51 n.a.,, 
Peanu t s  - 4 6  .67- 
Melon 1.19 n.a .  
Sugarcane  .55 .41 
Tobacco n . a ,  . 2 6  

. - 
d ~ a s e d  on  we igh t s  i n  t h e  $ = 1 s o l u t i o n ;  s e e  t a b l e  4 . 2 .  

' n .a .=  n o t  a v a i l a b l e  



therefore,  the  corresponding coeff ic ient  of variations are  not very 

representative,  Table 6.5 represents aggregations over l oca l i t i e s  of 

t h e  coef f ic ien ts ,  using a s  weights the production levels  i n  the base 

solut ion ( 0  = 1). With these aggregations, c learer  pat terns  begin 

t o  emerge. F i r s t ,  the  coeff ic ient  generally do not d i f f e r  by more 

than a fac tor  of two across crops, although a t  the extrese the 

coeff ic ient  f o r  i r r iga ted  barley. Second, the conventional wisdm 

t h a t  vegetables a re  more r isky than grains does not appear t o  hold 

up. Under i r r igat ion.  leaving aside the extreme cases of cats (c.v 

= 1.38). melon (c.v. = 1 1 9  and cucunber (c.v. = 0.81). the range 

of values f o r  the  coeff ic ient  of variation is 0.40 - 0.71) for  

maize, wheat, sorghun, barley and r i ce ,  while it is 0.42 - 0.65 for 

beans, chi le ,  onions, gar l ic ,  tamatoes, lima beans, chickpeas, 

strawberries,  and watermelon. A similar holds i n  rainfed areas, 

although fewer vegetable a re  g r m  there. Third, i r r iga ted  and 

rainfed areas  appear t o  be canparable i n  re la t ive  riskiness,  as  

measured by the coeff ic ient  of variation. 

However, t h i s  l a s t  f a c t  i f  o f fse t  by the consideration tha t  

rainfed incanes a re  much lower than i r r iga ted  incunes on the 

average, s o  the absolute r iskiness  of farming, as  measured by the 

standard deviation (or  variance) of incune is  much higher i n  

i r r iga t ed  areas (Table 6.7). Bassoco and Norton (1983, p.165) 

report  t h a t  fo r  the sector a s  a whole incane per hectare is over 

four times a s  high i n  i r r iga ted  areas' a s  it is i n  non-irrigated 

areas. 

Turning t o  t h e  solutions of CBAC, Table 6.6 s h w s  the  basic 

r e s u l t  t h a t  canplete r i sk  elimination would have c lear ly  posit ive 

e f f ec t s  on net  social  welfaer, a s  measured by the sun of producer 

and consuner surplus. However, consuae~r  eii the 'be-ifici3rieS, C.7d 

price responses, producers a re  the losers. Shi f t s  i n  demand 

schedules over time woul4 mitigate these e f fec ts ,  but nevertheless 



Table 6.6. 

W E I S A R B  KPPECTS OP RISK E L M M A T I O N ,  

UEXICAN AGRICaRTRAL MODEL 

Base So lut ion  C m p l e t e  Risk Elimination 
Reasonable Risk Simulated by Assuninq 

Variable Aversion Risk N e u t r a l i t y  
0 = 1  0 = 0  

Object ive  function 
( m i l l i o n  pesos )  

Producer surplus  
( m i l l i o n  pesos)  

Consuoer surplus 
( m i l l i o n  pesos )  

Sector incane 
( m i l l i o n  pesos )  

Gini c o e f f i c i e n t  
I index) 

Fmploynent 
(thousand man/years) 

Quantm index of 
production ( index) 

Maize production 
(thousand tons)  

Imports 
( m i l l i o n  pesos)  



Table 6 . 7 .  

STANDARD DEVUTION OF INUJUE PER BECTARB IN SELECPED AREAS. 

KBXICAN A G R I C U L m  M D S L  

Base So lut ion  Canplete Risk Elimination 
Reasonable Risk Simulated by Assming  

Areas Aversion Risk Neutra l i ty  
0 = 1 g = o  

Irr igated  Areas 
Rio Yaqui 
North Central 

Rainfed Areas 
Northwest 

B 
C 
E 

Central 
8 
9 

10 
11 
12 

Note* Ihe rainfed d i s t r i c t s  are  def ined  i n  the  Appendix, Table 8. 



t h e  s t a t i c  consequences for  producers are negative. Landless 

workers, on the  other hand, a re  beneficiaries of t h i s  hypothetical 

change because employment r i s e s  s ignif icant ly .  This leads t o  an 

increase in  net  incane fo r  t h i s  group, and so  the dec l ine  i n  sector 

incane is l e s s  than the decline inccme of fanners. Maize production 

would be proportionately more responsibe than t o t a l  production t o  an 

elimination of the r i sk  factor. 

Table 6.7 shows the expected r e su l t  t ha t  r i sk  elimination 

increases the  va r i ab i l i t y  of fann incane, although there a re  a few 

exceptions on spa t i a l  basis. Ran a policy planning viewpoint, this 
r e s u l t  implies t h a t  insurance proqrans may well decrease the level  

of national food secur i ty  i n  sane years, because of the greater 

variance of production caused by the s h i f t  toward r i sk i e r  crops. Of 

course, the  variance of production is l ike ly  t o  be l e s s  than the  

variance of incane (see Table 6.4.) , but an increase i n  the l a t t e r  

is l ike ly  t o  mean an increase i n  the fonnerr I t  leads t o  higher 

expected production leve ls  and improves the ru ra l  incane 

d is t r ibu t ion ,  but it leads t o  qreater i n s t a b i l i t y  of national food 

supplies. Hence a crop insurance program may have t o  be accanpanied 

e i t h e r  by greater investments i n  storage f a c i l i t i e s  or by a policy 

of holding higher levels  of foreign exchange reserves. 

The actual  Mexican crop insurance proqrans have e f f ec t s  wtich 

a r e  ra ther  d i f fe ren t  fran those a s s d a t e d  with the hypothetical 

case of r i s k  elimination. One of the differences i s  t h a t  actual  

programs do not eliminate r i s k s .  Another difference i s  t h a t  fanners 

pay insurance prenims. A s  noted above, i n  order t o  simulate the 

e f f ec t s  of the  actual  programs, the  r i sk  time ser ies  (time se r i e s  of 

gross revenues by crop) have been modified t o  r e f l e c t  insurance 

uperations. Tnis procedure e i fec t ive iy  a i r e r s  m e  basis  on which 



t h e  farmers form t h e i r  perceptions of the r iskiness  of crops ar.d 

crop cmbinations. One important departure of the model experiments 

f r 5  r e a l i t y  is t h a t  i n  the experiments the program are  assmed t o  

apply t o  the  e n t i r e  sector ,  that is, t o  be the  en t i r e  area i n  annual 

crops. 

Table 6.8 presents the  aggregative r e su l t s  of the  insurance 

prograrn simulations. The s a l i e n t  features  of these simulations a re  

t h e  fol lar ingr  

1. Unlike the case of r i s k  elimination, the actual  insurance 

programs have a s l i gh t ly  negative e f fec t  on aggregate social  

welfare, measuring welfare a s  the sun of producer and consuner 

surplus. 'Ihis consequence occurs because the insurance prenims 

cons t i tu te  a ccmponent of the farmers' cost  of production, and hence 

t h e r e .  tends t o  be a leftward s h i f t  i n  the aggregate supply 

function. Crop canposition changes a re  occurring as  well, but the 

aggregates consequence is a reduction i n  soc ia l  welfare. Given the  

generally ine l a s t i c  nature of the denand fo r  agr icul tural  products, 

there  a l s o  occurs an increse i n  producer revenue and a corresponding 

decrease i n  consuner surplus. 

2. Conversely, increasing the subsidy content of the  insurance 

program stimulates output (under both types of programs) and 

therefore reduces producer surplus. Awever, not counting the cost  

of the  subsidy i t s e l f ,  there  is a net  social  gain fran the 

subsidization. The inccme d is t r ibu t ipn  improves w i t h  the insurance 

programs, given the  actual  pat tern of preniuns and of crops insured, 

but it worsens under higher subsidy, as  canmercial fanners receive 

greater  increases i n  benefits. 'Ihe enployment responses t o  

increased subsidization a re  anbi-ous, the output increase s ives  

rise t o  posi t ive changes i n  enployment, but crop substi tution e f f ec t  

cause negative changes i n  employment. The insured crops are 

by-and-large not the more labor-intensivce crops, i.e.,  they are  not 

t h e  f r u i t s  and vegetables. 



Table  6.8. 

WKLPmE KFPECPS OF TBE XEXICAN m P  YIELD MsmaNcB 

PROGRAM (ASSUMING REASONABLE RISK AVERSION, 9 1) 

Yield Insurance 
Va r i ab l e  No Insurance  No Subsidy With Subsidy 

O ~ I  e c t i v e  f unct iona 
( m i l l i o n  pesos)  

F'roducer s u r p l u s  
( m i l l i o n  pesos)  

Consuner s u r p l u s  
( m i l l i o n  pesos)  

Sec to r  incane  
( m i l l i o n  pesos)  

Gin i  c o e f f i c i e n t  
( i ndex )  

Fmployment 
( thousand man/years) 

Quantun index of 
product ion ( index)  

Maize produc t ion  
( thousand t o n s )  

Imports 
( m i l l i o n  pesos)  

- ~-p 

a  Defined a s  t h e  sun of t h e  producer and consuner s u r p l s .  



3. Another c a p a r i s o n  which may be made i n  Table 6.8 invoiries 

canparing t h e  f i r s t  and t h i r d  colunn of nunbers, o r  t h e  second and 

four th .  In  o the r  words. we may a s s e s s  t h e  e f f e c t s  of changing t h e  

insurance concept f r an  one of insu r ing  y i e l d s  ( a t  80  percent  of 

normal). This  s h i f t  i n  concept a l s o  increases  s o c i a l  welfare,  and 

i n  t h i s  case  t h e  d e l e t e r i o u s  impact on producers i s  o t  i n c h d e d  i n  

t h e  measures of producers su rp lus  and s e c t o r  incane, and not  doubt 

i t s  inc lus ion would make t h e  change i n  producer su rp lus  p o s i t i v e  

under t h e  s h i f t  f r an  y i e l d  insurance t o  incane insurance. 

4. Because of crop canposi t ion  changes, t h e  consequences f o r  

t h e  incane d i s t r i b u t i o n  of t h e  change i n  insurance concept a r e  

uncertain. Under t h e  unsubsidized version of both concepts, t h e  

change i n  concept improves t h e  incane d i s t r ibu t ion .  Under t h e  

subsidized version,  t h e  change causes it o t  d e t e r i o r a t e  s l i g h t l y .  

S imi la r ly  innbiguous r e s u l t s  a r e  obtained f o r  enployment, ar.d t h e  

l e v e l  of maize production i s  no t  a f fec ted  a t  a l l  by t h e  change i n  

concept. 

In canparing t h e  two types  of proqrans, it should be borne i n  

mind t h a t  t h e  incane insurance program, a s  designed i n  Mexico, is 

considerably more expensive than t h e  y i e l d  insurance progracl. IC 

t h e  forceable  f u t u r e ,  it it un l ike ly  t h a t  incane insurance w i l l  be 

extended t o  a very  s i g n i f i c a n t  por t ion  of t h e  sector .  

Subsequently t o  t h e  work repor ted  i n  t h e  t a b l e s  of t h i s  sec t ion ,  

sane experiments were conducted taking i n t o  account t h e  average 

insurance canpensation pa id  t o  producers. Apart fonn r a i s i n g  

producer incanes i n  a l l  cases ,  t h i s  change d i d  not  a l t e r  t h e  bas i s  

r e s u l t s  reported above. In  p a r t i c u l a r ,  t h e  insurance proqrinns s t i l l  

1es.1 t n  3 sli$t rerl*~ctio!? i!? mrers l l  prrrl~ct ' in!?; z 3 e ~ r e a s e  i n  



aggregate soc ia l  welfare and an increase i n  producer incanes. This 

occurs because the caapensation occurs e x - p a t  and can not be 

anticipated by the  farmer a t  planting time, and therefore, it does 

not of fse t  the  l e f t w a r d  s h i f t  i n  the supply function which is 

caused by the  prenim. 

On the  average, farmers benefi t  s ignif icant ly  frao Mexico's crop 

insurance, basically i n  two waysr 

a. On the average indennities more than of fse t  the portion 

paid of preniuns, and 

b. The tendency f o r  reduced supplies improves producer returns. 

Also, the  ru ra l  incane d is t r ibu t ion  tends t o  becme l e s s  unequal. 

The chief soc ia l  costs  of t h e  programs are  a reduction i n  consmer 

surplus and greater i n s t a b i l i t y  of national foods supplies. If  it 

is desired t o  avoid production decreases, then the case fo r  

subsidized prenims  becanes strong. 

Perhaps it is  useful t o  ask i f  policy makers were aware of these 

trade-offs when the  programs were designed. In par t icular ,  did they 

ant ic ipate  t h a t  one of the main mechanisns of increased farm inccmes 

would be a reduction i n  national production? We suspect the answers 

t o  both questions are  negative. 



APPENDIX 

TABLE A8 MEXICAN CROP INSURANCE PRMntnS 
(AS OP 1981, B PESOS PER BBCTARB) 

AREA AND PRODUCTS PRMIUMS WITHOUT PREMIUMS WITH INSURANCE 
INSURACE 

I r r i g a t e d  Areas 
Rio Yaqui 
Safflower 418 227 
Maize 365 195 
Soybeans 382 165 
Wheat 374 185 

North c e n t r a l a  
Cotton 693 274 
Saff lower 158 146 
Wheat 415 188 

Rainf ed Areasb 
Northwest 

B. Sorghum 178 80 
C. Safflower 414 164 

Maize 316 121 
E. Sa f f love r  414 164 

Maize 316 121 
Sorghun 260 114 
Center 

8. Maize 396 147 
9. Maize 129 45 

Sesame 283 108 
Sorghun 182 73 

10. Maize 532 177 
11: Maize 398 96 
12. Maize 450 163 

a. S t a t e s  of Chihuahua y Durango. 
b. See Table B of t h e  Appendix f o r  a d e f i n i t i o n  of the  ra infed  

areas.  



TABLE BI CLASSIFICATION OF RAINFED DISTRICTS 

(SELECTED IN TABLES 6. 4. AM) 6.7.) I N  CEhC ACCORDING 

TO ALTITUDE, PRECIPITATION AND REGION 

ANNUAL PRECIPITATION I N  MILLIMETERS 
ALTITUDES~ 0-200 200-400 400-600 600-800 800-100 MORE THAN 

l0OJ 

0 - 500 B C E 

500 - 1000 9 8 

1000 - 1500  1 0  

1500 - 2000 11 1 2  

More t h a n  2000 

a r  Meters above  sea l e v e l .  

Regions  

Nor thwes t  D i s t r i c t s  8. C ,  E. 
C e n t r a l  P l a t e a u  Districts 8 ,  9,  1 0 ,  i l ,  1 2  

Noter  Each d i s t r i c t  i s  a s e t  of  a g r i c u l t u r a l  c o u n t i e s  ( m u n i c i p l o s )  
n o t  n e c e s s a r i l y  c o n t i g u o s  which a r e  c h a r a c t e r i z e d  by tsei 
r e g i o n  of  l o c a t i o n  and t h e i r  a l t i t u d e  and r a i n f a l .  



Based on the  work of Panareda and Guerrero (1983). 

O r a a  (1976) i n  a very canprehensive study sponsored by IPPRI 
recamended t h a t  57 percent of f inancial  resources t o  
agr icul ture  should be asigned t o  increase and manage water 
supply. 

Water and other inputs a r e  subst i tutes ,  but it should be 
recognized t h a t  a t  l e a s t  minimun hunidity conditions a re  
necessary. Hence a t  low levels  of s o i l  hunidity, f e r t i l i z e r s  
and i r r iga t ion  could be assmed a s  cauplements. 

It is assuned here t h a t  sane production is possible without 
i r r iga t ion  and f e r t i l i z e r  hence the  production function and the 
supply function do not go through the origin. 

Based on the  work of Bassoco, Norton and Cartas (1983). 

A t  ear ly  stages of the IICA research program it was consiclered 
appropriate t o  evaluate insurance e f f ec t s  using such frauevork 
(Panareda, 1979). 

The CHAC model contains a c t i v i t y  analysis specifications of 
product supply, downward-sloping product demand functions, 
measures of the r iskiness  of production and of farmers' r i sk  
aversion (following Hazel1 and Scandizzo, 1974) and foreign 
trade. Production is disaggregated i n  26 producing areas for  28 
crops. In each of the producing regions, there a re  nunerous 
a l te rna t ive  crops and technologies, and s o  the model's response 
t o  a pr ice  change i s  governed implici t ly  by cross-price 
e l a s t i c i t i e s  of supply a s  well a s  own-price e l a s t i c i t i e s .  The 
pr ice  ( re turn)  f o r  farm labor a l s o  is endogenous, and 
poss ib i l i t i e s  a re  specified - fo r  in te r -d is t r ic t  ar.d 
inter-regional migration of f i e l d  labor. Resource c ~ n s t r a i n t s  
are defined on a monthly basis i n  each d i s t r i c t  for  land, labcr,  
and water, i n  order t o  incorporate the major determinants of 
crop rotat ion patterns. I n  a l l .  the  model contains sane 4,000 
variables and 2.200 equations. The basic references on the CHAC 
model a r e  Duloy and Norton (1975), Bassoco and itend& (1973), 
Bassoco and Norton (1983). and N o r t h  and Sol i s  (1983). 

The rwfficient of vssistinn ig the g+an?=< +viatier ajrriaea 
by the mean. 
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A. Introductionr S e t t i n g  of t h e  Hipothesis 

The fanner ' s  demand f o r  insurance is a f fec ted  by t h e  expected 

p r o f i t a b i l i t y  and r i s k  of an a g r i c u l t u r a l  en te rp r i se ,  t h e  fanner ' s  

a t t i t u d e s  towards r i s k  and t h e  a v a i l a b i l i t y  of o ther  r i s k  management 

a l t e rna t ives .  The works of Johda and Walker (1983) and Bate l l ,  

Bassoco and Arcia (1983) and t h e  r e s u l t s  of the  farm model presented 

e a r l i e r  i n  t h i s  r epor t ,  demonstrate t h e  importance and i n t e r r e l a t i o n  

anong such fac tors .  One can expect therefore ,  t h a t  f r a u  t h e  

farmer 's  po in t  of view it i s  most des i rab le  t o  access insurance a t  

t h e  lowest p r i c e ,  hence i n s u r e r s  should be i n t e r e s t e d  i n  providing 

insurance i n  those  conditions. 

Although much of our i n t e r e s t  was on t h e  b e n e f i t s  of insurance, 

a great dea l  of concern was t h e  c o s t  of insurance. A recamendation 

on how t o  go about crop insurance, has t o  be based on benefi t-cost  

considerat ions.  Hence severa l  hypothesis were t e s t e d  about t h e  cast 

and f inance  i s s u e s  r e l a t i n g  t o  crop insurance. 

a.- Ihe c o s t  of insurance has two canponentsr The 

. a b i n i s t r a t i o n  c o s t  and t h e  r i s k  cost. The c o s t  of r i s k  is 

determined by t h e  expected magnitude of loss.  Ws is i n  f a c t  q u i t e  

cunbersane t o  explain but  t h e  idea  is t h a t  i f  we define f o r  example 

t h a t  'insurance w i l l  be provided only aga ins t  h a i l  and t h a t  

indenn i t i e s  a r e  paid  only i n  t h e  event of t o t a l  loss., then t h e  r i s k  

premiun w i l l  be s n a l l e r  than t h e  one required t o  f inance 'a progran 

t h a t  covers aga ins t  h a i l ,  drought and f lood and indemnities t o  be 

paid  i f  y i e l d s  f a l l  below 70 percent  of t h e  average'. Insurance i n  

t h e  p a s t  has been provided i n  n o s t  cases a s  a l l - r i s k  insurance and 

allowance 'has been nade f o r  indemnity payments f o r  p a r t i a l  losses.  



The hypothesis t h a t  emerges out of t h i s  is t h a t  pranirn ra tes  fo r  

a l l  r i s k  insurance a r e  la rger  than f o r  spec i f ic  r i s k  insurance. 

b.- Because a l l - r i sk  crop insurance is costly', it has reqrrired 

strong governnent subsidies. The hypothesis presented is tha t  

without govemen t  subsidies a l l - r i sk  crop insurance is not 

possible, therefore fo r  insurance t o  be se l f  financed by farmers 

premiuas, it must be f o r  spec i f i c  risks.  

c. - There has been a major e f f o r t  i n  the development of methods 

t o  calculate  r i sk  premia using crop yield data. Tbe hypothesis i s  

tha t ,  the  va l id i ty  of t h i s  approach i s  limited because of the 

insuf f ic ien t  infonnation about the causes of yield f luct-at ion.  

d.- The use of weather data is  n o t  extended i n  the calculatiol; 

of r i sk  premia. It is hypothesized t h a t  the use of weather data i s  

a very p u n i s s i n g  area i n  the  future  work of crop insurance for  

climatic risks.  

e.- Unless disease and pes ts  a r e  t o t a l l y  unexpected in  a 

par t icu lar  year, and only a s  the f i r s t  time, insurance should not be 

provided against such events. Its ava i lab i l i ty  w i l l  induce l e s s  

care fran the part of the fanner t o  prevent and control pests  and 

diseases. Such prevention and diseases a re  a problem for  technical 

assistance and not f o r  insurance. 

f.- Although ac tuar ia l ly  f a i r  premiuas a re  the basis for  a sound 

insurance progran, t h e  f inancial  sucess of the insurer depends on 

the s t ructure  of the insurance portfolio. The hypothesis a re  t h a t  

no itan rho~ l ld  d m i n a t e  +he por t fo l io  and t.hat correlation of 

expected loses  should be m a l l  o r  negative. This w i l l  help t o  

prevent t o t a l  indemnity payments i n  a par t icular  year, being a b r ~ e  

t o t a l  premiun incane, yet indennities for  a par t icular  crep i n  tha t  

year might i n  f a c t  be much larger  than premirms collected. 



9.- Significant gains f o r  the  f inancial  s t a b i l i t y  of the insurer 

can be obtained fran proper managenent of the insurance premilms 

collected. Incane t o  the insurer (e i ther  t o  be capitalized or used 

f o r  actninistration cos ts  or t o  be dis t r ibuted)  should be generated 

£ran invesbnents of premirms collections i n  cap i t a l  market 

instrunents,  i n  a way t h a t  the  insurer exploi ts  a t  maximlm the 

seasonal inflow of cash and the  s tochast ic  dtmand fo r  indennities. 

h.- Reinsurance i s  a necessary condition because of the 

catastrophic nature of agr icu l tura l  r isks.  The hypothesis is 

however, t h a t  fo r  a l l - r i sk  insurance, actninistered by public 

i n s t i t u t ions ,  reinsurance can be provided only by governnent 

reserves, because reinsurers w i l l  demand too high reinsurance 

premilms. 

It should be s ta ted  here with honestjr, t h a t  insuf f ic ien t  

knowledge about insurance managenent did not allow t o  formulate 

these hypothesis a t  the e a r l i e s t  stages of the research program. 

lhese hypothesis merged a s  time passed and we gained more and more 

information fran two primary sources. The f i r s t  was the insurers '  

own experience and the second was the l i t e r a t u r e  on general 

insurance pr inciples  and the one on agricul tural  r i s k .  

B. me Cost of Agricultural Insurance 
1 

The long run cos t  of insurance is determined by the cost  of r isk 

protection ( the  indemnities paid) and the a h i n i s t r a t i o n  cost. 

Regardless of how t h i s  cos t  i s  financed, the insurer should be 

interested i n  providing insurance a t  l o w  prices. When C ~ e s e  

pr ices  became too 1%. ihai-As := qwc-xz?.ect stlhsiA>e= they induced 

abuse of insurance and hence becaning a source of incane, rather 

than an incane s tab i l iza t ion  policy. 



The experience throughout t h e  world r evea l s  t h a t ,  f o r  a l l - r i s k  

crop  insurance,  indemnit ies  have been around 15 percent  of coverage 

(See Table 7.1). This  would suggest  t h a t  pure insurance prenilms 

( c o s t  of r i s k )  should have Seen a t  l e a s t  t h a t  high. mis  aggregate 

f i g u r e  however, has a wide v a r i a t i o n  by country and crop. For sane 

annual crops and l ives tock  it i s  a s  low a s  2 percent  and f o r  o ther  

c rops  it i s  a s  high a s  26 percent .  For t h e  case  of t r e e  crops i n  

I s r a e l ,  t h i s  r a t i o  is r a t h e r  low. In t h i s  case ,  f o r  c i t r u s  f o r  

example, insurance is only f o r  t h e  s p e c i f i c  r i s k s  of h a i l  and f r o s t ,  

and i n d e n n i t i e s  a r e  p a i d  on t h e  d i f f e r e n c e  between 90 percent  of 

average y i e l d ,  o r  t h e  lowest  y i e l d  i n  t h e  l a s t  5 year period-- 

whichever is lowest,  and t h e  a c t u a l  recorded y i e l d  ( I m ,  1977). 

An exaninat ion of t h e  d a t a  i n  Table 7.1. f o r  var ious  insurance 

programs i n  ex i s t ence  f o r  many years  ( thanks  t o  goverrment 

su5s id ie s ) .  reveals  t h a t  i n d e n n i t i e s  account f o r  a s  much a s  94 

percent  of t h e  t o t a l  c o s t  of t h e  programs, a s  i n  t h e  case  of Braz i l  

and Costa Rica, and 88 pe rcen t  i n  Mexico. In t h e  case  of U . S . ,  

i n d a n n i t i e s  have been a much s n a l l e r  proport ion of t h e  t o t a l  cost of 

t h e  programs. 

Al l - r i sk  insurance program which a l s o  pay indenn i t l e s  f o r  

p a r t i a l  l o s e s  could have high a h i n i s t r a t i o n  costs. The 

a h i n i s t r a t i o n  c o s t  would i n  such case  include t h e  costs of issxiing 

t h e  pol icy .  prel iminary inspec t ion ,  d i s a s t e r ( s )  inspect ion(s1  and 

ha rves t  inspect ion ,  depending on t h e  nunber of disasters reporte-l o r  

whether t h e r e  was p a r t i a l  o r  t o t a l  damage (see Velkquez ,  1983). In 

add i t ion  t h e r e  a r e  t h e  f ixed  c o s t s  of handling, processing and 

r e t r i e v i n g  information. The c o s t s  of a d a i n i s t r a t i o r .  arrd the  

i n d e n n i t i e s  f o r  t h e  case  of Panama i n  1981/82 a r e  given i n  Table 7.2 

and they  show a s i g n i f i c a n t  v a r i a t i o n  between crops and regions. 

Adain is t ra t ion  c o s t s  could vary  depending on t h e  approach used 

f o r  assesnent  of l o s e s  and payment of indemnities.  A way t o  l W e r  



Table 7.1. . R a t i o  of  I n d e m n i t i e s  t o  coverage  f o r  some c rops  in 
v a r i o u s  i n s u r a n c e  p r o g r a x s  

Country  

e x i c o  

os ta  Rica 

mama 

S A 

# .  

s r a e l  

Program 

ANAGSA 

INS 

ISA 

FCIC 

SWTA 

Crop 

T o t a l  

T o t a l  

R i c e  

Corn 

T o t a l  

Crops 

L i v e s t o c k  

T o t a l  

Peaches  

Apples 

p o t a t o e s .  

Rice 

Wheat 

T o t a l  

C i t r u s  

Flowers  

Sources :  AKASA, 1980 
Arawz, G., 1983 
A r r i l ,  - -  G., lag:  
Velasquez, V.,  1953 
FCIC. 1980 
IFXM. 1976 

Pe r iod  
Inden- 
nities 
a s a t o f  
Coveraqe 

10.84 

16.54 

16.24 

26.20 

7.18 

8.46 

4.67 

5.28 

18.85 

13.17 

12.92 

1.52 

6.15 

1 . 7 7  

2.47 

19.20 --- 



t h e  administration cos t  is t o  use t h e  area approach, instead of the 

individual approach. In  t h i s  case indannities a re  paid t o  a l l  

farmers i n  an area affected by d isas te r  a t  a rate consistent w i t h  a 

sanple estimate of loses  (Dandekar, 1977). 

T o t a l  administration cos ts  of most program have been i n  most 

cases ra ther  mall. 'his was s o  even i n  the case of Mexico, where 

such a large nmber of fanners was given insurance. It was 

recognize however, t h a t  the  supervision and evaluation a t  harvest 

time were minimal i n  the case of Uexico (Aubey and Hogan, 1979, and 

Hogan, 19811. In  the  case of Costa Rica, the  adninistration costs  

a re  lw because the  progran is concentrated i n  a small nuuber of 

large fanners and the  program has very l i t t l e  supervisicxl. Rwever, 

inspections may have been made with more in tens i ty  i n  the l a s t  years 

(Arauz, 1983). In the U.S. the  administration cost  is very large i n  

re la t ion  t o  the t o t a l  cos t  of the  program and about 65 percent of it 

is due personnel costs. 

The insurance program i n  Panama (ISA) is probably t h e  one t h a t  

has t h e  la rges t  average a h i n i s t r a t i o n  cost  per policy issued. 3 

ISA has a ra ther  in tens i t ive  supervision progran, and as  a r e su l t  

moral hazard i n  minimal. Furthermore, i n  s p i t e  of good planning, a 

mixed c l i en te l e  of small a medim s i ze  pol ic ies  and a new 

- canputarized data management system, has not sham yet a s ignif icant  

reduction i n  adninistration costs. The data i n  Table 7.2 indicates 

t h a t  in 1981/82 t h e  a h i n i s t r a t i v e  and t o t a l  costs for  different  

crops and livestock explotations. Variations anong itens are  

explained by the average s i ze  of policy ( i n  tenns of coverage), the 

distances t o  the  fanns (whic3 a f fec t  the cost  of fuel  and the nunber 

nf inspections that an officer can make), the nunber  of times that 

disas te rs  a re  reported, etc. 



Y Table 7 . 2 .  Panana-ISA, Administration Costs/Total Cost a s  a Percentage o f  Coverage, 1981/82. 

CXOPS 

Rice .0213/.0324 

Ccrn .0630/.1027 I S o r g h u m  1 .0244/.1123 

Tcms t o e s  - 
Onions 

L!IrZSTOCI: . . 

F a t t e n i n g  1 .04.00/.0489 

I D u l l s  1 .0112/.0392 
I 

Los Santos Cocle ==I=- Panama 

. OZOS/. 0395 

.0451/.0451 

.0634/.6089 

- 

~ ' l n c l u d c r  i i t  ond ndruinir trnt ion  c o s t  a s  a p e r c e n t a g e  of total coverage. 



Frcm t h i s  analysis it is concluded t h a t  the  t o t a l  premiuns 

needed f o r  an ac tuar ia l ly  f a i r  a l l - r i sk  crop insurance, p r o g r a ,  

which allows indemnities fo r  p a r t i a l  l ases  and which a l s o  covers 

a h i n i s t r a t i o n  costs ,  should be on the  border of 20 percent. 

Clearly, t h i s  t o t a l  cost  of agr icu l tura l  insurance is high canpared 

t o  other types of insurance. Given p r o f i t  margins i n  agriculture 

f o r  most cereal  crops, an insurance prenilm of this magnitude would 

imply a small demand f o r  insurance. Aggresive marketing s t ra teg ies  

would have t o  be put on by the  part of the  insurers,  unless 

govemen t  subsidies on preniuus a re  allowed. 

This explains i n  pa r t  why pr ivate  conpanies have not entered the 

a l l  r i s k  agr icu l tura l  insurance business. On t h e  other hand, no 

attempt has been made t o  es tab l i sh  f u l l y  self-financed insurers,  

perhaps because it is recognized t h a t  i f  the  fanners had t o  pay the 

t o t a l  cos t  of insurance protection, other r i sk  management mechanisms 

would prove t o  be more cost  effect ive,  given the farmers' a t t i tude  

towards r i s k  and t h e i r  planning horizon. 

C. m e  Finance of Agricultural Insurance 

The preceding section explained the nature of costs and the 

l i ke ly  premiun levels  f o r  a l l - r i sk  insurance program t o  be 

self-financed. The degree of govewen t .pa r t i c ipa t ion  varies aaong 

proqrins, but a l l  subsis t ing ones w e  it t o  goverrment support. 

Much debate has already been presented about the  ju s t i f i ca t ion  fo r  

goverment support t o  insurance, but i n  f inancial  terns ,  a l l  

risk-crop insurance cannot be ju s t i f i ed ,  hence it cannot be a&it ted 

a s  a p ro f i l e  enterprise. 

Govewent  contributions have taken the forms of subsidies t o  

preniuns, allovances fo r  achinis t ra t icn costs and reinsurance when 

catastrophic d isas te rs  occurred, or when fo r  p o l i t i c a l  reasons 



incane flows i n t o  a g r i c u l t u r e  may have been consiclrred necessary, 

taken advantage of t h e  occurrence of a d i s a s t e r .  This reinsurance 

mechanism has been t h e  l a r g e s t  con t r ibu t ion  of g w e r m e n t s ,  a s  

premiuns have no t  been s u f f i c i e n t  t o  pay f o r  losses.  

In  t h e  e a r l i e r  years  (1963/64 - 1967/68) of t h e  mexican proqran, 

t h e  governnent con t r ibu t ion  t o  praniuns was 40 percent.  Between 

1967/68 and 1972/73 it w a s  55 percent.  Frad then on, u n t i l  1966/77, 

t h e  subsidy t o  praniuns averaged 64 percent ,  b u t  it began decl in ing 

a f t e r  t h a t  year and now it i s  around 50 percent  (ca lcula ted  with 

d a t a  f r a n  ANAGSA, Departamento de Operaciones Agricolas, Seccib.  

Progranaci6n). It should be r e c a l l e d  here t h a t  t h e  proportion of 

rhe  t o t a l  c o s t  beared by t h e  governnent is l a r g e r  a s  it a i s o  

f inances  t h e  a a i n i s t r a t i o n  c o s t s  of ANAGSA, but  these  f i g u r e s  a r e  

o o t  known. 

The Costa Rican r i c e  insurance program (over 70 percent of t h e  

o c r t f o l i o  is  on r i c e )  has been very heavi ly  subsidized. Over t h e  

' a s t  12 years  t h e  governnent has financed around 77 percent  of t h e  

wmgrm. In t h i s  heavy subsidy t o  r i c e  p lus  low i n t e r e s t  c r e d i t  has 

allowed r i c e  production t o  increase ,  i n  s p i t e  of r a t h e r  s t a b l e  (in 

, r a1  tenns)  guaranteed p r i c e s  (Vogel and Larson, 1981). 3.e 

b e n e f i t s  of t h e  program have accrued t o  a reduced nunber of farmers 

,n t h e  a r e a  of Guanacaste (Gudger, 1983). 

The U.S. progran operated by t h e  FCIC is a voluntary a l l  r i s k  

insurance progran t h a t  has enjoyed s i g n f i c a n t  mount  of goverment 

subs id ies .  - The g o v e m e n t  provides appropriat ions f o r  

a&. in is t ra t ive  expense, and i n  1978 and 1979 t h i s  contr ibution vas 

equal  t o  12  m i l l i o n  US$. An important source of incane i n  1977 was 

t h e  i i suance  of c a p i t a l  s tock f o r  50 mi l l ion  US$. This a l l w e d  FCiC 

t o  f inance  its devas ta t ing  l o s e s  which added up t o  record high of 

148 m i l l i o n  US$. 



The most heav i ly  subs id ized program over 40 yh-s of exis tence ,  

has  been' t h e  one i n  Japan. Between 1939 and 1980 t h e  japanese 

governuent has  f inanced over 90 percent  of t h e  cost of the  insurance 

program ( s e e  t h e  works of Ywauchi and T s j i i  i n  Hazell,  Punareda 

and Valdes). P a r t  of t h i s  c o s t  was subsidy t o  p r m i w s ,  with 

heavier  weights i n  a reas  with more frequent  danage. , In  these  l a t t e r  

case  t h e    or ti on of premiun paid  by t h e  t r e a s u r y  was up t o  80 

percent ,  and on t h e  average t h e  t r e a s u r y  p a i a  60 percent.  

This a n a l y s i s  r evea l s  t h a t  t h e  f e a s i b i l i t y  of self-f inanced 

a l l - r i s k  crop insurance is questionable. P r e n i m s  would have t o  be 

much l a r g e r  f o r  than t o  cover t h e  overa l l  long term c o s t  of t h e  

program. 

D. Premiun Rate Making with Yield Data 

There i s  wide recogni t ion  t h a t  one of t h e  l i m i t a t i o n  t o  

implenent crop insurance i s  t h e  lack  of adequate da ta  t o  e s t i s a t e  

praniuns (see Ray. 19821 and Rustagi, 1983). The ava i l ab le  methods 

t o  c a l c u l a t e  praniuns a r e  i n  p r i n c i p l e  two. The f i r s t  uses 

a c t u a r i a l  experience of t h e  i n s u r e r  and it al lows t o  ad jus t  preniuns 

a s  information on indemnit ies  becanes ava i l ab le  each year. lhis 

approach could eventual ly  permit t h e  insure r  t o  use individual ized  

preniuns according t o  each farmer 's  experience. The second approach 

(wi th  sane v a r i a t i o n  i n  methods and d e f i n i t i o n s )  uses y ie ld  d a t a  t o  

eva lua te  t h e  praniun needed t o  manage a variance of yield.  

I f  we . a s s m e  t h a t  i n  t h e  long run a n  insurance proqrm is 

self-f inanced and t h a t  no p r o f i t s  are d i s t r i b u t e d ,  t h e  mounts  

c o l l e c t e d  a s  prenia  p l u s  i n t e r e s t s  earned on temporary surplus  funds 

must equal  t h e  payment of indemnit ies  p l u s  a c h i n i s t r a t i o n  cos ts .  

The d iscuss ion here cen te r s  i n  t h e  ca lcu la t ion  of pure p ren i tns  f o r  



a l l - r i s k  crop insurance t h a t  al low f o r  i n h n i t i e s  p a r t i a l  loses  

occur. This a n a l y s i s  i s  based on t h e  valuable  cont r ibut ions  of 

Zalcrow ( l949) ,  Bu t t s  and Boles (1958), Dandekar (1977), Togawa and 

Kada (1979), and Rustagi,  Lee and P r i c e  (1983). 

Fran a c t u a r i a l  p r i n c i p l e s ,  those  farmers experiencing t h e  

l a r g e s t  v a r i a b i l i t y  of y i e l d s  should pay t h e  l a r g e s t  p r e n i m s ,  but  

c a l c u l a t i n g  premiuns f o r  each farmer i s  no t  poss ib le  f o r  p r a c t i c a l  

r easom.  I f  an average premium is  ca lcu la ted  f o r  a group of fanners  

so t h a t  everybody pays t h e  sane r a t e ,  those farmers with t h e  Less 

t h a n  average v a r i a b i l i t y  w i l l  be subs id iz ing t h e  others. They a a y  

soon r e a l i z e  t h i s  abandon t h e  program unless of course, it i s  made 

canpulsory. As ccmpulsory insurance with t h e  sane r a t e  f o r  a g r o w  

of fanners  may no t  lead  t o  l a s t i n g  p o l i t i c a l  s t a b i l i t y  of the  

i n s u r e r ,  a l t e r n a t i v e  approaches a r e  needed. 

Darrdekar (1977) proposed t h e  hanogeneous a rea  apprcach. Under 

t h i s  scheme, i n  a given year ,  depending upon the a c t u a l  average 

y i e l d  over t h e  a rea  i n  canparison with t h e  normal y ie ld ,  indemnities 

are paid  a t  a uniform r a t e  t o  a l l  insured farmers i n  t h e  area ,  

i r r e s p e c t i v e l y  of t h e  a c t u a l  y i e l d s  of the  crop i n  t h e i r  respect ive  

farm. 'Ihe a r e a  uniform premiun should then be ca lcu la ted  on t h e  

b a s i s  of t h e  year t o  year  v a r i a t i o n s  of y i e l d s  f o r  t h e  area. 

Therefore, t h e  preniun would be higher i n  a r e a s  where t h e  year t o  

year  v a r i a b i l i t y  i s  larger .  It i s  suggested a l s o  t h a t  such area  

average annual y i e l d s  be es t imated  through crop c u t t i n g  surveys. 

which a r e  done anyway f o r  purpose of a g r i c u l t u r a l  s t a t i s t i c s .  

The general  advantage f o r  t h e  a rea  approach seems t o  be c o s t  

i i .  Yancn, it u n ? l l A  be most des i rab le  when inspect ion  costs 

are high.4 An i n t e r e s t i n g  p o i n t  t o  be made f o r  it is t h a t  it only 

is necessary t h a t  a fanner pays a preniun f o r  a nunber of hectares ,  

n o t  being necessary t h a t  t h e  farmer a c t u a l l y  p l a n t s  them.' I f  t h e  



a r e a  average y i e l d  is below t h i s  normal y ie ld ,  the fanner w i l l  

r ece ive  indenn i t i e s  f o r  what he paid p r w i u n s  and nobody w i l l  

a c t u a l l y  know whether he p lanted  o r  not. This i s  based i n  an 

independent chance sys tan ,  and t h e  whole p r a c t i c a l i y  v a l i d i t y  of t h e  

approach i s  t h a t  those who insure  do  not  have t h e  capaci ty  t o  

i n t e r f e r e  w i t h  t h e  chance sys tan ,  i.e.. t h e  chance of influence t h e  

c a l c u l a t i o n  of t h e  a rea  average yield.  mis may not  be an easy t a s k  

t o  guarantee. 

The hanogeneous a rea  approach sounds appealing, but  i n  p r a c t i c e  

t h e  hanogeneity condi t ion  i s  questionable. * a l l  va r i a t ions  i n  

l e v e l i n g  can make a d i f fe rence  f o r  t h e  i s p a c t  of excess of 

hunidity. Very few days of d i f f e rence  i n  p lan t ing  date can make a 

d i f f e r e n c e  f o r  t h e  e f f e c t s  of drought o r  flood. Ln hiqhland 

farming, few meters of a l t i t u d e  and wind d i rec t ion  can make a 

d i f f e r e n c e  f o r  t h e  e f f e c t s  of f r o s t  and h a i l ,  e tc .  Therefore, it i s  

q u i t e  l i k e l y  t h a t  i n  sane cases  an hanogeneous area  may not  e x i s t  

beyond t h e  farmer 's  p lo t .  Under those  condi t ions  the l ike l ihood of 

h igh p o s i t i v e  c o r r e l a t i o n  of y i e l d s  wi th in  an area  may be r a t h e r  

m a l l .  Dandekar, of course, argues f o r  t h e  existence of p o s i t i v e  
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y i e l d  c o r r e l a t i o n s  (p. 7 )  . 
It is poss ib le  t h a t t  even i f  t h e  a rea  approach was used f o r  the  

c a l c u l a t i o n  of p r e n i u n s ~  t h e  payment of i n d w n i t i e s  could be made on 

t h e  b a s i s  of e f f e c t s  of d i s a s t e r s  on individual  p lo ts .  This  would 

no t  only al low t h e  use of e x i s t i n g  y i e l d  information, but it would 

a l s o  be more appealing t o  fanners. I f  preniuns a r e  f o r  example 8 o r  

9 percent  of coverage, t h e  a t t i t u d e  of d i f f e r e n t  fanners towards 

whether this premiun i s  f a i r  o r  not  w i l l  depend on whether they were 

or n& aaf2ectsd by a z 6 3 5 t c r .  ??=a_ C . ~ O  l " ~ e  t k i r  h a r v e s t  w i l l  

expect  indenn i t i e s ,  hence t h e i r  a t t i t u d e  t a r a r d s  the  insure r  w i l l  be 

d i f f e r e n t  £ran farmers who d i d  no t  l o s e  t h e i r  harvest. 



The use of yield data  has been r e c e x z = d  a s  che best 

a l t e rna t ive  when previous ac tuar ia l  information is not available. 

Earever, even s t a t i s t i c a l l y  'pure ' ,  yield data is not without its 

problens f o r  p r a i m  r a t e  making. The major l imitat ion i s  tha t  the 

va r i ab i l i t y  of yield may be due t o  several  factors. For exanple 

i n s t a b i l i t y  i n  g o v e m e n t  pol ic ies ,  f rau year t o  year, incentive o r  

desincentivate use of inputs a s  f e r t i l i z e r s  which resu l t  i n  yield 

var iabi l i ty .  ALSO, the  scarc i ty  o r  the high pr ice  of insecticides 

may l imi t  t h e i r  use f o r  controllable diseases. 

A s  it was mentiones e a r l i e r ,  the re la t ion  betveen yielZ and 

pr ice  r i s k s  t h a t  detennine incone i n s t a b i l i t y  are  of concern t o  

farmers. A s  pr ice  and yield expectations vary among individuals, an 

innovative idea i s  the  one introduced by FCIC, when a fanner can 

choose frun Bnong a l te rna t ive  yield and pr ices  for  the calculation 

of expected indemnities. A s  t!!e probabili ty of obtaining a larger  

yield and larger  pr ice  diminishes, the preniun a s  a percentage of 

t o t a l  coverage gets  larger. For an  expected yield the fanner could 

choose frau three levels  of coverage, l e t ' s  say 50, 60 and 75 

percent and three pr ices  levels  ( see  FCIC, 1980). 



E. Insur ing  Against Climatic a s k  &?d 1 = . , A  of Weather da ta  
6. a 

t o  a s s e s  I n s u r a b i l i t y  

Insurance should be provided f o r  those events  t h a t  huuan 

a c t i v i t y  can no t  control .  In  a g r i c u l t u r e ,  c rop insurance should 

t h e r e f o r e ,  be provided t o  p r o t e c t  t h e  f a m e r s  agains t  t h e  

ca tas t roph ic  impact of weather, f o r  example. We make e x p l i c i t  t h a t  

t h i s  p r o t e c t i o n  should be provided because wnen weather condit ions 

are abnormal but  no t  ca tas t roph ic ,  t h e i r  impact could vary anong 

crops,  technologies and t h e  s t a g e  of t h e  production cycle. Rence. 

t h e  impact of abnormal but  not  ca tas t roph ic  weather is manageable by 

t h e  farmer, e s p e c i a l l y  i f  t h e  farm has a good in f raes t ruc tu re  of 

i r r i g a t i o n ,  drainage, runoff con t ro l ,  wind e r o s i z ,  cont ro l ,  e t c .  

Although insurance should be provided aga ins t  ca tas t rophic  r i s k ,  

a caveat  is important about t h e  frecuency of occurrence of a 

d i s a s t e r .  I f  f o r  exaaple, a region i s  exposed t o  constant  drought, 

which i n h i b i t s  any normal p l a n t  growth, t h i s  should not be 

i n t e r p r e t e d  a s  a frequent  occurrence of a d i s a s t e r ,  but  r a the r  a s  

t h e  case  of water d e f f i c i e n t  a rea  were agricult-ure could nor be 

p rac t i ced ,  unless  i r r i g a t i o n  is  avai lable .  This is t h e  case of t h e  

Northeast  B r a z i l  f o r  example, where i f  insurance was es tabl i shed,  it 

would not  be b u t  a subsidy t o  l o v  yields.  In  another case, an area  

may be h igh ly  exposed a g a i n s t  f r o s t  o r  h a i l .  L e t ' s  say  f o r  exasple 

t h a t  t h e r e  is a 70 percent  p r o b a b i l i t y  t h a t  i n  W y  t h e  tenpera ture  

w i l l  be near  f r e e z e  f o r  a per iod  of ho.urs long enough t o  cause crop 

damage. Here, a case  could be made f o r  insurance i f  t h e  ecologica l  

condi t ions  impose a cropping p a t t e r n  t h a t  implies t h a t  crops w i l l  be 

s tanding i n  Ju ly ,  and hence fanners  have no a l t e r n a t i v e ,  a s  i n  t h e  

h i ~ h l a n d s  of Bolivia. 

Using weather da ta  t o  a s s e s s  i n s u r a b i l i t y  i n  developing 

coun t r i e s ,  o f f e r s  sane advantages, over using crop y ie ld  da ta ,  f o r  

var ious  reasons. F i r s t ,  t h e  d a t a  i s  ava i l ab le  f o r  seve ra l  c l ima t i c  



indicators  including minimis and m: . -  tenperatures, 

precipi ta t ion,  luninosity,  ha i l ,  etc.  Second the data is available 

usually more widespread than of f ices  of the  agr icul tural  extension 

and s t a t i s t i c s  services t h a t  c o l l e c t  yield data. Fourth, the  data 

i s  avai lable  f o r  longer t i n e  s e r i e s  and it has not been manipulated 

o r  d i s tor ted  f o r  p o l i t i c a l  reasons, which could, i n  sane cases, 

occur with yield  and production data. 

However t he  use of weather data could be applicable only t o  

small areas. In t he  case of Bolivia f o r  example, given the 

conditions of topography, microclimates are  well defined. %is 

limits the  va l id i ty  of s tud ies  with a geographic coverage based on 

data f ran few meteorological stat ion.  Nevertheless, i f  ones defines 

the  area f o r  which the data f o r  a s t a t i on  is valid,  important 

information f o r  insurance can be obtained. With t h i s  caveat a study 

i n  Bolivia was performed t o  evaluate the  single and jo in t  

p robabi l i t i es  of occurrence of drought and f ros t ,  and the 
7 

probabi l i ty  of occurrence of hail .  

The study i n  Bolivia s e d  da i ly  infomation and this was grocped 

i n  36 periods of 10 days ( a  decade) during each year.8 For each 

of these decades we calculated ETP and FPP/Z, considering tha t  t h i s  

l a t t e r  value would represent the  lower l i m i t  f o r  a crop t o  produce 

. before ser ious  dmnage. Similarly f o r  the case of f ro s t ,  ve 

calculated the likelihood of a t  l e a s t  one day of f r o s t  

 occurring within a decade, but no infomation was available 

t o  estimate i t s  duration. A s imilar  approach vas used t o  es t ina te  

t he  occurrence of ha i l ,  without knowledge of its duration and 

intensi ty .  It as  a l s o  assmed i n  the analysis t ha t  the  probabili ty 

of drouqht P(S) I f r o s t  P(H) and h a i l  P(G), were independent. men 

we calculate  t he  probabi l i t i es  of occurrence of l ea s t  one of these 

events as* 



The es t imated  p r o b a b i l i t i e s  were graphed f o r  36 o b s e r v a t i o ~ s  

using a Four ier  series approach. The graphs a r e  s h a m  f o r  t h e  

s t a t i o n  of La Paz a t  3.632 m s l .  (Figure No. 7.1.) and Peiias a t  3.986 
9 

mosl (Figure 7.2.). F r m  t h e  graph one can observe t h a t  t h e  

l i k e l i h o o d  of a t  l e a s t  one of t h e s e  d i s a s t e r s  is very high and hence 

it leaves  l i t t l e  chance t o  farmers, but  t o  ad jus t  t o  loses.  

Agr icul ture  i n  t h e  highlands of Bol iv ia  i s  not  well d i v e r s i f i e d  by 

crops  s i n c e  pota toes  and ba r l ey  a r e  anong t h e  few a l t e rna t ives .  

'Ihis a n a l y s i s  would t h e r e f o r e  i n d i c a t e  t h a t  farmers recur t o  o ther  

means of adjustment t o  d i s a s t e r s  and this is p r i n a r i l y  ' s ac r i f i ce ' .  

I n  t h e  two cases  shown, any insurance p r y r a n  would have t o  be 

very c o s t l y  i f  a l l  r i s k  p ro tec t ion  was provided. under these  

condit ions,  insurance f o r  m a l l ,  decap i t a l i zed ,  hiqh r i s k  exposure 

fanners  c a r r i e s  a s o c i a l  benefi t .  Then to  lcwer the  cos t  t o  achieve 

t h e s e  b e n e f i t s  insurance would be designed only t o  canpensate f o r  

t h e  dramatic e f f e c t s  of weather on f a m  production and incme  and 

hence i n  t h e i r  food s e c u r i t y  condition. .In such case, t h e r e  should 

be coverage with a deduct ib le  t h a t  does not  s a k e  of insurance a 

source of incane but  a minimun incane g e r a n t e e  t o  assure  

subsistence.  Of course, t h i s  could wel l  be c a l l e d  simply an inccme 

subsidy program but  no t  insurance. 

I n  Costa Rica, da ta  of monthly p r e c i p i t a t i o n  f o r  46 years  was 

used t o  es t imate  r a i n  d i s t r i b u t i o n  throughout the  year i n  t h e  Dry 

P a c i f i c  region where insured-r ice  i s  produced. A s  it s shown i n  

Table 7.3. and Figure 7.3 t h e  r a i n f a l l  d i s t r i b u t i o n  shcws t h e  
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t y p i c a l  p a t t e r n  of t h e  d ry  t r o p l c s  , with two peaks, one i n  June 











and t h e  o the r  one between Septanber and October. Total  annual 

r a i n f a l l  is 1.640 mm, but  28 percent  of i ts  f a l l s  betweer, Hay and 

June and 40 percent  f a l l s  between Septenber and October. The 

average d a i l t  t eapera tu re  does no t  vary much throughout t h e  year and 
0 t h e  minimun annual average is C22.0, while the  maximun annual 

0 
average i s  C32.6. 

Given t h e  r e l a t i v e l y  high tenpera ture ,  p o t e n t i a l  evapotrans- 

p i r a t i o n  is a l s o  r e l a t i v e l y  high,  never the less  i f  *e lengkt  of t h e  

growing cyc le  was s h o r t ,  two crops highly denanding i n  water could 

be obtained, dur ing  t h e  f i r s t  and second ra iny  periods. Few crops,  

however, meet t h i s  requirenent  being r i c e  one t h e  bes t  oppor tmi-  

n i t i e s .  ?he problem wi th  rice i s  t h a t  t h e  lenght of t h e  growing 

cyc le  of t h e  most precocious v a r i e t i e s  is about 120 days hence t h e r e  

is always t h e  r i s k  of no t  having enough water a t  p lant ing  da ta  o r  a t  

flowering. This  i s  suggested by t h e  a r e a  of s a f e t y  t h a t  is defined 

by t h e  95 percent  p r o b a b i l i t y  of r a i n  and t h e  0.75 ZTP and 1.25 ETP. 

The a b w e  i n f o m a t i o n  would reveal  t h a t  t h e  po ten t i a l  f o r  two 

s h o r t  cyc le  r i c e  crops  i n  t h e  a rea  is r a t h e r  l imi ted  and t h a t  

farmers could, t o  p r o t e c t  a g a i n s t  wather hazard, mope towards t h e  

l a r g e s t  cyc le  v a r i e t i e s ,  s o  t h a t  f l c u e r i n g  occurs when enough 

p r e c i p i t a t i o n  is avai lable .  Al ternat ive ly ,  and this would seen t h e  

best agronomic recamnendation, suplexentary i r r i g a t i o n  should be 

made a v a i l a b l e  t o  p l a n t  t h e  f i r s t  c rop very e a r l y  and t o  guarantee 

enough hun id i ty  a t  florSering. The second crop could be pianted,  

a l s o  with supleaentary i r r i g a t i o n  i n  August. The above is no t  

however, t h e  r i s k  minimizing s t r a t e g y  t h a t  Costa Rica has followed 

f o r  rice production. Rather, r i c e  has been insured a t  high c o s t s  t o  

t h e  governnent ( s e e  Gudger, 1983)) and t h e  reasons fo r  loses a r e  

c l e a r l y  explained by t h e  p reva i l ing  weather condit ions i n  t h e  area. 



The cl imat ic  data analysis would a l so  provide valuable 

information f o r  po r t fo l io  diversification. It would allow t o  h o w  

t h e  l ikelihood t h a t  poor weather conditions ( j o i n t  probabili ty of 

a l l  causes) w i l l  take place simultaneously i n  the various regions of 

a country. This l i n e  of work should be extended t o  use weather data 

i n  t h e  calculation of prenia and other analysis useful i n  the 

managenent of the insurers. 

F. ?he Problgns of Por t fo l io  concentrationLL 

Agricultural insurers a re  f inancial  ins t i tu t ions  and should be 

managed a s  such1 but the experience of several  cases, show t h a t  the 

agr icu l tura l  insurance prograas i n  existence have not depended on 

t h e i r  f inancial  management, but on t h e i r  bargaining capacity t o  

obtain governnent funds. Many of them, as  agr icul tural  developnent 

banks, have not exploited por t fo l io  management principles nor have 

they been professionally interested i n  the generatidn of financial  

resources. This section addresses sane considerations t o  allow 

insurers  the  generation of f inancial  resources: portfol io  protection 

and e f f i c i e n t  of use of physical and f inancial  capacity. 

The occurrence of catastrophic losses  i n  one single year ck? 

destroy the  insurer. Protection towards t h i s  can be achieved 

through s t ruc ture  of the portfol io ,  reserves and reinsxance. The 

insurance po r t fo l io  is canposed of a l ternat ives ,  each one of LbQ 

with an expected net  return and variance of return, and with a given 

share i n  t h e  portfolio.  Each of the above elements, return, 

variance of return and share i n  the portfol io ,  are of importance i n  

s t ructur ing a well balanced portfolio.  Because of the nature of the 

insurance business however. the shares of each i t e m  ( X i ' s )  and 

t h e i r  correlat ion is most relevant. Given an expected loss  r a t io ,  

the greater  the danger of catastrophic loss  t o  the insurer and h e x e  

the need t o  use up reserves and/or reinsurance. 



We can define the  po r t fo l io  of the agricul tural  insurer a s  

ccmposed by n items. Its expected return and variance of return can 

be defined as,  

wherer 

E(R) = expected return 

V(R) = variance of return 

Xi = the  proportion of the  ith insured i t e n ,  therefore 

Ri = t h e  return of the  ith insured i t e m  

0 .  . = variance-covariance matrix of returns. 
11 

A brief additional explanation .about the variance of the 

po r t fo l io  would suf f ice  fo r  an understanding of the principlest  m e  

variance of return of the por t fo l io  can be writ ten as, 



In  m a t r i x . r o t a t i o n  t h e  var iance  of r e t u r n  is, 

Thus, t h e  l a r g e r  t h e  negative c o r r e l a t i o n  of r e tu rns  among items 

i .e .  t h e  absolute  va lue  of a negative covariance, t h e  s n a l l e r  the  

var iance  of r e t u r n  of t h e  por t fo l io .  In addi t ion ,  a s  equatior. (2) 

sha r s ,  t h e  var iance  of t h e  p o r t f o l i o  i s  a funct ion  of t h e  proport ion 

of each item i n  t h e  p o r t f o l i o .  Therefore, t h e  l a r g e r  X t h e  s o r e  
1 

weight than i t e m  (wi th  a l z r g e  o r  m a l l  variance) w i l l  have i n  t h e  

p o r t f o l i o  variance. 

Sane i n t e r e s t i n g  examples of p o r t f o l i o  concen=ratior. and 

d i v e r s i f i c a t i o n  a r e  given i n  Table 7.4. Tne most dramatic case of 

p o r t f o l i o  concentrat ion is  t h e  one of t h e  p r g m  i n  Costa Rica. 

Rice i s  grown i n  one region and planted most of it a t  t h e  same tine 

( region-vide) ,  and it accounts f o r  72.3 percent  of t o t a l  coverage. 

Rice has n o t  been t h e  crop with t h e  l a r g e s t  l o s s  r a t i o ,  bu t  losses  

have occurred every year. Therefore, because its weight i n  t h e  

p o r t f o l i o  is s o  l a r g e ,  t h e r e  is not  chance t h a t  it could be balanced 

with o the r  c rop  f o r  which l o s s e s  do  not  occurr i n  the  same year. A 

recent  s tudy of t h e  Costa Rica insurance program pointed a t  t h i s  a s  

one of t h e  main reasons f o r  high c o s t s  t o  t h e  goverment !La 

Acadenia de ~en t roam&icz ,  1980) .  fie p o r t f o l i o s  of I s r a e l  and t h e  

United S t a t e s  a r e  more d i v e r s i f i e d  i n  t h e  nunber of crops and 



Table 7 .4 .  D i v e r s i f i c a t i o n  o f  Var ious  A g r i c u l t u r a l  Insurance 
P o r t f o l i o s  i n  Terms o f  Coverage. 

Item 

C i t r u s  

Cot ton  

Vegetables  

Corn 

Apples 

P o u l t r y  

Bar ley 

Sorghum 

Tobacco 

Wheat 

Rice 

Beans 

Vegetables 

Livestock 

Sub To ta l  

3 the r  

Total  

I s r a e l  

1967/80 

31.48" 

23.06* 

7.78 

1/ 3.65- 

4.71 

18.29 

- 
- 
- 
- 
- 
- 
- 
- 

85-97  

2 / 11.03- 

100.00 

USA 

1948/78 

1 .27  

3.84 

- 
28.23* 

- 
- 

1.44 

1 .40 

26.56" 

18.84 

- 
- 
- 
- 

93.26 

3/ 6.74- 

100.00 

1 I =' Inc ludes  co rn  and o t h e r  g r a i n s  

L1lncludes 1 7  c r o p s  and b r o i l e r s  

J l ~ n c l u d e s  22 c rops  

I1Uheat and b a r l e y  

Costa Rica 

1970/80 

Panama 

1982 

- 
- 
- 

11.44 

- 
- 
- 

8.20 

- 
- 

37.62* 

- 

8.61 

Japan 

Note: The a s t e r i s k  (*) denotes  t h e  dominant items 



r e l a t i v e  sha res  of each of then i n  t h e  t o t a l  coverage. I t  should be 

pointed out  t h a t  t o t a l  coverage is  determined by the  nmber  of 

h e c t a r e s  tines t h e  coverage (value o r  c o s t  of production) per 

hectare.  

P o r t f o l i o  d i v e r s i f i c a t i o n  i s  p a r t  of t h e  proces of growth of t h e  

programs. For exmnple t h e  I s r a e l i  prograp began i ts  operat ions i n  

1966/67 insur ing  f i v e  crops  with a t o t a l  coverages of IL.86.5 

mi l l ion .  By 1978/79 t h e  program included 21 crops and pou l t ry  with 

a t o t a l  of IL.10.620.2 mi l l ion .  IFXRA opera tes  with p ren i rns  paid 

50 percent  by f a m e r s  and 50 percent  by t h e  goverrment. 
12 

IFNRA's p o r t f o l i o  i s  h ighly  concentrated i n  c i t r u s  which on t h e  

l a s t  t h r e e  years  averaged 31.48 percent  of t o t a l  coverage. Cotton, 

c i t r u s ,  vegetables,  g ra ins ,  apples  and poul t ry ,  c u r r e n t l y  account 

f a r  89 percent  of t o t a l  coverage. The c o r r e l a t i o n  matr ix  of t h e  

l o s s  r a t i o s  is shown i n  Table 7.5. Out of the  re levant  15 

c o r r e l a t i o n s  c o e f f i c i e n t s ,  10  a r e  negative while only 5 a r e  

pos i t ive .  None of t h e  negative c o e f f i c i e n t s  a r e  s t a t i s t i c a l l y  

d i f f e r e n t  f r a n  zero,  while only one of t h e  f i v e  p o s i t i v e  

c o e f f i c i e n t s  is s t a t i s t i c a l l y  d i f f e r e n t  £ran zero. In add i t ion ,  the 

negative c o r r e l a t i o n  c o e f f i c i e n t s  a r e  on t h e  average l a r g e r  than t h e  

p o s i t i v e s  ones. Although no claim can be made f o r  s t a t i s t i c a l  

s ign i f i cance  of t h e  c o r r e l a t i o n  c o e f f i c i e n t s ,  t h e  f a c t  t h a t  10 out  

of t h e  15  a r e  negative provides  evidence f o r  a  well s t ruc tu red  

por t fo l io .  It should be recognized, however, t h a t  although c i t r u s  

i s  no t  h ighly  co r re la t ed  with o the r  i t e n s  except poul t ry ,  i ts  l a r g e  

weight i n  ' t h e  p o r t f o l i o  posses a  p o t e n t i a l  danger. In  a  c l o s e r  

ana lys i s  of perfomance it was observed t h a t  except f o r  1974175. 

l c s s  r a t i o s  g r e a t e r  than one were always reported f o r  a t  l e a s t  two 

crops  and f o r  a s  many a s  ten.  I t  is obvioils t h a t  without such a 

well  d i v e r s i f i e d  p o r t f o l i o  IFNRA would have not  renained f i n a n c i a l l y  

so lvent  without recurr ing  t o  governnent grants  o r  subsidies.  



Table 7.5. I s r a e l ,  C o r r e l a t i o n  Ma t r ix  o f  Loss P d t i o s  o f  S i x  Efain 
CropsLl  . 

C i t r u s  

Cot ton  

Veget . 

Grains  

Apples- 

C i t r u s  

31 4 8  

C o t t o n  

23 06 

Veget. 

7'  78  

Grains 

3  65 

- - 

Apples 

4 71 

Pou l t ry  

1 8  29 

u ~ h e s e  c r o p s  accoun t  f o r  89 p e r c e n t  o f  t o t a l  coverage.  Othcr 1 7  
c r o p s  a c c o u n t  f o r  t h e  remain ing  11 p e r c e n t .  The a n a l y s i s  uses 
d a t a  f o r  t h e  p e r i o d  1967/68 t o  1979/80. 

a P e r c e n t a g e  o f  t o t a l - c o v e r a g e  (average of l a s t  y e a r s ) .  



The U.S.  crop insurance program began i n  1948 with seven crops 

i n  f o r t y  s ta tes .  The program grew a t  a conservative r a t e  i n  t e n s  

of coverage u n t i l  1975, when due t o  energy cos ts  which increased 

production costs ,  it grew signif icant ly .  Although the nunber of 

counties has increased considerably within those s ta tes r  the nunber 

of po l ic ies  issued has been i n  the  l a s t  f i v e  years (1974/78) almost 

30 percent smaller than t en  years before, thus f o l l w i n g  the  path of 

land ownership concentration. 

The FCIC progrm i s  well  divers i f ied aver regions. However, 

nine crops (out of 31) current ly  account fo r  92.6 percent of t o t a l  

coverage. Moreover, three crops (corn, tobacco and wheat) account 

fo r  73.6 percent of t o t a l  coverage. Although these three crops a re  

grown i n  d i f fe ren t  regions of the country, they are  i n  most cases 

pos i t ive ly  correlated i n  t h e i r  l o s s  ratios.  The correlation matrix 

i s  shown i n  Table 7.6 f o r  the nine main crops i n  the  porftolio.  

Frcm the  36 relevant correlat ions coeff ic ients ,  1 4  a re  negative 

while 22 a re  positive. On the average the posit ive correlation 

coeff ic ients  a r e  la rger  than the  negative ones, and a t  l ea s t  three 

of them are  strongly s igni f icant ly  d i f fe ren t  frcm zero. The s o s t  

serious cases a re  the correlat ions between soybeans/corr., 

soybeans/sorghun, wheatbarley,  wheat/soybeans, and wheat/tobacco. 

The case of the  U.S. i l l u s t r a t e s  c lear ly  t h a t  crop divers i f icat ion 

-and geographical dispersion per s e  a re  not a suf f ic ien t  condition 

f o r  a well divers i f ied portfolio.  

The most recent and in te res t ing  experience of benefits are  costs 

of por t fo l io  divers i f icat ion can be found i n  the case of Panaa. 

Sorghun has been the only crop which, since the creation of the 

program u n t i l  1981/82, had an average l o s t  r a t i o  greater than one 

(s ingle  average equal t o  2.52). But over the sane period sorghm 

represented only 11.2 percent of the  t o t a l  portfolio. Therefore, 

indemnity payments of sorghm help t o  build the image of "ISA a s  an 
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insurer  t h a t  pays". It should be noted a l s o  t h a t  the d i f f i c u l t  

posi t ion f o r  ISA i n  the  1982/83 year is  due t o  a great extent t o  the  

generalized drought on r i ce ,  which i n  contrast  with the previous 

four years passed f r m  32 percent t o  45 percent of the portfol io 's  

coverage and i t s  loss  r a t i o  passed fran a weighted average cf 0.47 

t o  1.20. l3 A closer  analysis  of ISA's experience on r i c e  reveals 

however, t h a t  the l o s t  r a t i o  over the  last f i v e  years has increased 

a s  fol lovsr  

These f igures  make one wonder about the long term perspective 

fo r  rice insurance i n  Panama, but they a l so  make one wonder about 

whether panamanian r i c e  farmers have learned the benefits  of 

insurance t o  r ice ,  a s  did t h e i r  Costa Rican neighbors. 

G. The Use of An Insurance Portfol io  Mar.aqement Model 
15 

A por t fo l io  management model was used with the o b e c t i v e  of 

analyzing ISA's current po r t fo l io  and t o  provide guidelines f o r  its 

improvenent. The study evaluated the trade-offs involved i n  the 

optimization of the po r t fo l io  and it discussed the necessary 

conditions f o r  future  growth, as  well as  its implications for  

planning. 

In its most simple form the model assunes t h a t  a s e t  X of 

insurance pol ic ies  with mean returns E and variance V is preferred 

t o  a s e t  with mean E and variance V'>V. 



It was assuned the nunber and t o t a l  amount of claims is 

s tochast ic  with a probabi l i ty  dis t r ibut ion whose variance i s  

f i n i t e .  In addition, the cost  of inccme variance was represented by 

the  i n t e r e s t  r a t e  on borrowing, and by the premirrm ra t e  f o r  

reinsurance, but reinsurance den&?d was not endogenous t o  the model, 

hence not responsive t o  a l te rna t ive  canpositions of the 

portfolio.  
16 

The objective of the insurance agency was assuned t o  be p ro f i t  

maximization and soc ia l  effectivenessr ISA needs t o  build up its 

cash reserves and extend i t s  coverage, while keeping i n  mind the 

objective f o r  which it was created, t h a t  of protecting fanners a t  a 

minimun social  cost. In the model, the objective function of the 

i n s t i t u t i o n  was t o  maximize p r o f i t s  while guaranteeing insurance 

coverage t o  a basic canbination of crop and provinces, as  mandated 

by f a m  policy. Then was a l s o  a constraint  on the 'desirable' 

mount of coverage fo r  crops and livestock hence the model had 

l imited poss ib i l i t i e s  f o r  po r t fo l io  diversification. In addition, 

there  was required a minimun loss  r a t i o  of 70 percent for  the en t i r e  

portfolio.  That is, f o r  every dol la r  received i n  te rns  of net 

preniuns ISA must return a t  l e a s t  70 cents a s  indemnities. Finally. 

the  proportions of the por t fo l io  currently held by each province 

have been roughly kept equal t o  r e f l ec t  the working capacity of each 

regional off ice. 

Data fo r  the analysis cane frcm ISA's insurance operations. 

Although scant, t h e  f igures  s t i l l  present sane pat terns  which a re  of 

help i n  the design of premiun r a t e s  by crop and zone. Table 7.7 

shows the canpositions of ISA's por t fo l io  fo r  1976/77 t o  1980/81. 

The model was solved fo r  1980/81, when ISA insured crops and aninals 

f o r  a t o t a l  of 13 m i l l i c n  dollars.  Approximately 6 . 5  million 

dol la rs  corresponded t o  crop insurance and similar f igure t o  

l ivestock 'insurance. Breeding cows had the biggest share of the 

po r t fo l io  with more than 26 percent of t o t a l  coverage, folio*-?d by 

unpland r i ce  with approximately 2 5  percent. 



Table 7 . ~ .  ISA - -  Summary of  I n s u r a n c e  Operations, 1976/77 - 198W81 

:OMBINBD PORTFOLIO 

Coverage (US$) 
Number of P o l i c i e s  Issued 
Indemni t ies  Pa id  (US$) 
Net Premiums (US$) 
Loss Rat io  

XOP INSURANCE 

Coverage (US$) 
Hectares  In su red  
Number o f  P o l i c i e s  I s sued  
I n d e n n i t i e s  Pa id  (US$) 
Net F.remiums (US$) 
Loss Rat io  

,IVESTOCK INSURANCE 

Coverage [US$) 
Number o f  Hcad In su red  
Number o f  P o l i c i e s  I s sued  
Inrlcmnities Pnid (US$) 
Net Premiums (US$) 
Loss Rat io  

Source:  [ISA, Mcmorin Anual, v a r i o u s  i s s u e s ]  



Tsblc 7 ,  e . Loss Cost by Ac t iv i ty  and Province., 1977/81 (In percent of  coverage) 

I ChiriquX Los Santos Herrera Cocle Veraguas Panama-Colon I 
Rice 1 . 3 1  ' 0.74 4 .54  2 .73  0 .03*  . . 
Corn 4 . 3 1  2.94 6.16 ' 1 . 9 9  6 .97  61 .84  

Sorghum 5.16 7 . 8 1  . 6 .39  11 .27  1 5 . 7 6  0 . 3 2  

Beans 9.90 - . - - - 
Tomatoes - . 3.99 9 . 4 1  7 . 6 9  . . 47.18 - 
Fcedcr Cattle 1 .28  1.51 2.98 4 . 6 0  2 .08  - 
Bul l s  2.51 1 .35  0 .0  2.33 3.74 3 . 1 3  
Breeding Cows 2.08 1 .18  1 . 4 9  2.02 1 . 7 9  1 . 0 3  

*1980/81 only 

T 
C Indemnities 

ijt 
L o s s  Cost - t 

x 1 0 0 . 0  
T 
C Coverage 
t ijt 

i - a c t i v i t y  
j - province 
t - ycnrs 





The value of crop and animal losses,  i n  proportion t o  the i r  

cwerage, is shown on Table 7.8. The maxi3ym nunhr  of years 

avai lable  f o r  any one a c t i v i t y  is f ive ,  w i t h  sane new ac t iv i t i e s  

having only two years of data. I n  term of actuar ia l  history such 

lengths of time a r e  p rac t i ca l ly  meaningless but, i n  a normal year, 

they should yield a rough approximation t o  long term loss  costs. AS 

the  t ab le  shows the  lo s s  cos t  f igures  fo r  sane crops i n  sane 

provinces a re  extrenely high. They obviously indicate a bad year 

f o r  t h a t  i t en ,  and therefore should be viewed with caution. 

In s imilar  fashion, the achinis t ra t ive costs  are  shown in  Table 

7.9. It can be seen t h a t  there  is a close correlation between the 

lo s s  and artninistrative cos t  figures. Items which had high losses 

a l s o  present high artninistrative costs,  thus ref lect ing the 

additional time spent i n  claims assessment. It i s  then obvious tha t  

several  of the  i t ens  a re  being run a t  a loss, requiring a 

readjustment i n  t h e i r  preniun rates.  For sane cases, sucn as  corn 

i n  the  provinces of Panana and Colon, and sorghra i n  Code and 

Veraguas, the premiun r a t e  adjustment can not be as  high a s  the loss  

cos t  due t o  t h e i r  short  ac tuar ia l  history. 

The optimal model solution i s  shown i n  tab le  7.10. Canparing it 

with the  canposition of the  1980-81 por t fo l io  it is evident t h a t  

many of the current i tms  have been l e f t  out. Such items are  the 

ones contributing the most of ISA's actuar ia l  losses. Ruthermore, 

such a c t i v i t i e s  a l s o  account fo r  high a&iinis t ra t ive costs brought 

about by the cos t  of assessing the insurance claims. Thus, the 

por t fo l io  is reduced fran 39 t o  17 items, or by roughly one half .  

1t should be noted. however, t h a t  sane of the ac t iv i t i e s  i n  the  

optimal po r t fo l io  i .e . ,  beans have a re la t ive ly  high loss  cost  ar.6 

high administrative costs. Their presence i n  the cptimal solutior. 

obviously obey t o  model res t r ic t ions .  ilice and breeding c w s  are 

the  main a c t i v i t i e s  i n  the  solution, followed by the coverage of 

bul ls  and feeder ca t t le .  
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Table 7 . 10. Optimal Port fo l io  for  1980/81 

Agricultural Percent o f  t o -  
Insurance t a l  Coverage 

RICE 

Chiriqui 
Los Santos 

CORN 

Cocle 
Yeraguas 

SORGHW4 

Los Santos 
Cocle 
Veraguas 
Panama 

BEANS 

Chiriqui 

TO~ATOES 

Los Santos 

Livestock Percent o f  
Insurance total Coveragc 

FEEDER CATTLZ 

Panama -Colon 

BULLS 

Chiriqui 
Los Santos 
Cocle 

COWS 

Los Santos 
Herrera 
Veraguas 



Table 7 . 1 1 .  P o r t f o l i o  Performance Under Actual and Optimal 
Condit ions.  1980/81 

. 1980/81 Optimal Optimal Por t fo l io  
P o r t f o l i o  P o r t f o l i o  Under New Prenim R ~ : ~  - 

NET INCOME -2.3173 -1.32 -1.018 

Net Premiums 3;9619 3.309 4.241 . 

A l l o c a t i o n s  
t o  reserves  0 .402 0.365 0.365 

Earnings t o  
accumulated 
r e s e r v e s  0.076 0.076 0.076 

Loss Cost 3.0664 2.34 2.77 

Administrative 
Expendirures 3.6908 2.73 2 .93  

Loss Rate 0 .77  0 .70 0 .83  

Chance cons tra in t  1 .188 0.753 



Due t o  the log i s t i ca l  r e s t r i c t ion  imposed by the model, the net 

balance between net  premium and indemnities i s  not enough t o  of fse t  

t h e  a a i n i s t r a t i o n  and inspections cos ts  (Table 7.11). As indicated 

i n  the  second colunn of the  tab le ,  optimization under current 

conditions leads t o  a reduction of 43 percent i n  I S A ' s  net def ic i t .  

Such savings a r e  mainly due t o  the s ignif icant ly  lower losses and 

arlninistrative expenditures brought about by the elimination of most 

of t h e  losing ac t iv i t ies .  By trimming the  por t fo l io  the cost  of 

ac tuar ia l  losses diminish by 24 percent and the a h i n i s t r a t i v e  

expenses a re  reduced by 26 percent. me earnings on accumulated 

reserves renain constant since they a re  independent of the model 

solutions. Reserve allocations,  however, have decreased due t o  the 

presence of reinsurance. 

Since actual  prea im r a t e s  are  ac tuar ia l ly  unfair for  scme i tens  

i n  t h e  po r t fo l io  a  new preniun r a t e  s t ructure  was simulated. 

However, fo r  lack of a  be t te r  a l ternat ive,  the costs of 

arlninistration and the  ne t  deviations vere kept a t  the previous 

levels. Rice prenims,  vhich a re  now too high, were lowered 

substant ia l ly ,  while other i t ens  such a s  sorghun and maize were 

generally assessed a  higher premiun. The new preniul ra tes  are 

assuned t o  be only ac tuar ia l ly  f a i r  and do not account fo r  sane of 

the  cases where a h i n i s t r a t i v e  costs  a re  overly high. Hence, the 

new r a t e  s t ructure  attempts t o  r e f l e c t  what would happen t o  the 

por t fo l io  under present l og i s t i ca l  conditions. 

The r e su l t s  f o r  the  case of highe; net prenirms are  similar t o  

the or iginal  model solution, except fo r  the fac t  t ha t  livestock 

a c t i v i t i e s  have becaue more divers i f ied than the the cropping 

a c t i v i t i e s  (Table 7.12). Por t fo l io  performance, as previously shwn 

i n  Table 7.13, is s l igh t ly  improved under the new rates. The net 

d e f i c i t  i s  now 56 percent lower than the d e f i c i t  for 1981. The 



Table 7 . 1 2 .  Optimal Por t fo l i o  Under h'ew Premium Rates. 

I Agricultural Percent o f  
Insurance total coverage 

h i r iq u i  
o s  Santos 

coc l e  
ua s 

SORGHUN 

Veraguas 
Panama 

Chiriqui 

TOHATOES 

Los Santos. 

Livestock Percent o f  
Insurance total Coverqe 

FEEDER CATTLE 

Herrera 1 2 . 0  

BULLS 

Chiriqui 
Los Santos 
Cocle 
Panana 

coh's 
Chiriqui 
Los Santos 
Herrera 
Panama 



Tub12 7 . 1 3 .  Port fo l io  Performance Under Incressin;: Loss 
Rates ( i n  percentage of  t a t a l  coverage) 

Loss h'et Loss Administrative 
Rate Incoae Cost Cost 

*Threshold l o s s  rate  for  reinsurance. 



s igni f icant  increase i n  premiun incane is of fse t  by the model 

r e s t r i c t i o n s .  As a consequence, administrative costs  are  even 

higher than i n  the  or iginal  solution and the loss  r a t e  increases t o  

83 percent of net  pranims. 

The standard deviation of incane was s o  small in  the cases 

described above, t h a t  it was considered non-significant. The chance 

constraint ,  however, was binding a t  a level  close t o  one percent 

and, therefore,  not considered a problem fo r  por t fo l io  strategy. 

Given t h a t  the optimal por t fo l io  a l s o  yields a loss ,  it i s  

obvious t h a t  the  conditions fo r  a posi t ive net benefit  must be 

exaained. Fran the  previous resu l t s  it can be ascertained t h a t  a 

posi t ive incane w i l l  not be obtained frau pranirm ra te  manipulation 

alone. . It is c l ea r  t ha t  lowering the actainistrative costs is a l so  

necessary. In order t o  break even, the actainistrative costs should 

decrease t o  1.41 percent of coverage i f  current premiuns ra tes  are  

maintained. If  a new premiun r a t e  s t ructure  is implemented, the 

cos t  of a h i n i s t r a t i o n  and inspection needs t o  be 1.62 percent of 

coverage i n  order t o  reach the  break even point. 

Achieving low a a i n i s t r a t i v e  cos ts  is feasible only when a 

cer ta in  degree of autanation and a long agency-client relationship 

is established. The actainistrative cost  per dol lar  of coverage has 

been s t ead i ly  declining since ISA s t a r t ed  its operations, f r m  an 

i n i t i a l  16.9 percent of coverage i n  1977 t o  an average of 3.5 

percent i n  1981. Hence, the  poss ib i l i ty  of I S A  lowering its 

operational costs  and reaching sane econanies of scales i n  f a i r l y  

certain. 

Premiun r a t e  adjustments is an ea t i s r e ly  different  matter. 

Although the  h i s to r i ca l  loss  cos t  f o r  cer ta in  crops i n  cer ta in  areas 

may indicate  a r a t e  of 10 t o  20 percent of coverage, it i s  d i f f i c u l t  

t o  reccmmend t h a t  a s imilar  premiun r a t e  be implmented. ?he lov 



returns t o  agr icul ture  anonq I S A ' s  c l i en t s  and the  po l i t i ca l ly  

sens i t i va  nature of a canpulsory program make a farmer~lrpporred 

insurance schene unfeasible. Hence, the evidence £ran the model 

suggest t h a t  a net  canpensation t o  farmers, £ran the non-farm sector 

of t h e  econany, must be sought. 

The need fo r  a subsidized preniun may be argued or. equity 

grounds. Consuners, a s  beneficiaries of .farm production. should 

a l s o  help spread the r i sk  now faced en t i re ly  by famers.  I f ,  i n  

addition r e t a i l  food pr ices  a re  regulated a s  i n  the case of Panana, 

the need f o r  a subsidy becanes clearer.  Ihe above arqment may be 

be t t e r  understood i n  the  case of a bad year. Model resu l t s  

indicated t h a t  when the value of losses re la t ive  t o  preniuns 

received is high, the ac tuar ia l  cmponent of the insurance program 

bears most of the burden. A s  shown i n  Table 4.14, the increnent i n  

loss  r a t e s  ( the  r a t i o  of indemnities t o  net prenilasf a f fec ts  the 

loss  cos t  more than the value of the claims. If  the insurance 

scheme is borne en t i r e ly  by the  farmers then the prmiun rates  vould 

have t o  increase substantially.  

For a canpulsory schene, such a s  the agricultural  c red i t  

insurance program i n  Panama, the resu l t s  are  useful for  overall  

s t ra teg ies  and should not be interpreted as  recipes fo r  portfol io  

selection. I n  turn, such solutions a re  only appropriate i n  the 

context of a voluntary insurance program. Nevertheless, several 

conclusions regarding program structure  may be dram. 

The caubined ac tuar ia l  and a&inis t ra t ive  cost  of the program 

seems t o  be high re la t ive  t o  other productions factors such a s  the 

pr ice  of credit .  Moreover, unless future  actuarial  perfonmice 

indicates otherwise, the  value of t o t a l  l a s e s  and the cost of 

a h i ~ s t r a t i n g  the program have t o  decrease substaially jus t  t o  



reach a break even point. This suggest several  several s t ra teg ies  

which may be pursued i n  the future. F i r s t ,  it i s  necessary t o  

incorporate i n t o  ISA's po r t fo l io  a s e t  of insurance a c t i v i t i e s  which 

would yield a lover l o s s  ra t io .  The incorporation -of l i f e  and f m  

machinery insurance i s  a good example. 

Second, i f  a non-profit policy is t o  be maintained, then it is 

necessary t o  endow I S A  with suf f ic ien t  reserves i n  order t o  obtain 

more earnings with which t o  balance the portfolio. A def ic i tary 

program, maintained with grants and govermental bcdgetary 

al locat ions,  w i l l  need a long time for  reserve build up and w i l l  

have l i t t l e  roan fo r  short  run manowering. Third, given t h a t  food 

pr ices  a re  regulated downward ( a s  i n  most Latin America countries),  

t h e  cos t  of insurance may yield a net disincentive t o  farmers. lhis 

in turn suggests t h a t  consmers should a l s o  share farm risk. The 

consuuer's share may be i n  the form of subsidized preniuu ra tes ,  a s  

i n  the  case of Mexico, with the  subsidy being drawn frau non-faw 

sources such a s  non-farm insurance o r  inccme taxes. m e  present 

budgetary subsidy received by ISA is drawn f r m  agricllltural sector 

budgets and it is only f o r  ISA's take-off stage. 

Finally,  the  optimization of the  model seems t o  indicate tha t  

minimizing the cos ts  of c red i t  insurance i n  Panzna may yield l i t t l e  

gain i n  terms of p o l i t i c a l  impact. By insuring 17 of the 39 options 

now avai lable  ISA would save a maximm of 170.400 dol lars  but reduce 

geographic coverage a great deal. Such reduction may be daaaging i n  

terms of i n s t i t u t iona l  image, a l b e i t  only i n  those cases where 

insurance is considered a posi t ive a s se t  by its clients.  

Even with i s  current l imitat ions the  model i s  useful fo r  

simulation of new prenims  ra tes ,  cost  subsidies, returns on reserve 

all-ents, l o s s  r a t i o ,  reinsurance ra tes ,  and loss  costs i n  order 

t o  measure t h e i r  impact. In addition, new ac t iv i t i e s  may be 



incorporated i n t o  the  model with l i t t l e  e f for t .  However, there is 

s t i l l  a great  deal of roan f o r  model improvement. Specifically, it 

i s  necessary t o  develop linkages with reserve manament and 

investment of insurance premims. The model should i n  t h i s  sense 

developed t o  allow fo r  a more dynanic fran&ork i n  reserve 

management, incorporating elements fo r  stochastic cash danands a t  

harvest time and planning the  cash flow needs accordingly. A 

revised version of the  model was not developed, but the fo l lw ing  

section provides sane discussion of points t o  consider i n  the 

improvement of the  model. 

H. Seasonality of A g r l .  'CT- '~naqement of the Insurance 

and Investment Port: 

The seasonality of agr icu l tura l  production has iaportant 

implications fo r  resource use and f inancial  management of the 

insurer. F i r s t ,  crops a r e  planted a t  d i f fe ren t  points i n  time 

during t h e  year, hence policy issuance can be dispersed. Secmd, 

crops have d i f fe ren t  lenghts of t h e i r  growing cycle. Hence the 

longer the  duration on the growth, the larger  the r i sk  exposure and 

the la rger  the needs of personal fo r  f i e l d  supervision and 

inspection. However, longer periods of exposure may not necessarily 

mean la rger  risks.  Third, not a l l  crops a re  affected i n  the same 

magnitude and a t  the  same time by disasters .  

In the  case of Panama h i s to r i ca l  insurance data shows tha t  the 

occurrence of crop d isas te rs  presents a c r i t i c a l  period every year, 

implying t h a t  a aseasonality i n  the occurrence of disasters  i n  many 

agr icu l tura l  areas of the country does exis t .  This  c r i t i c a l  period 

extends fran September t o  Uarch, when 82 percent of the crop 

d isas te rs  a re  reported. 

This seasonality i n  the  occurrence of crop d isas te rs  means that  

during t h i s  period, ISA's hman and physical resources have t o  be 



i n t e n s i v e l y  u t i l i z e d  no t  only i n  f i e l d  inspect ions  but i n  ocher 

a h i n i s t r a t i v e  arrangements such a s  payuents of indemnit ies  t o  

farmers. . I t  i s  a l s o  evident  t h a t  i n  t h e  cu r ren t  insurance ' s  

p o r t f o l i o  t h e r e  a r e  a g r i c u l t u r a l  a c t i v i t i e s  t h a t  requi re  more 

i n t e n s i v e  htnan a t t e n t i o n  than o thers .  These a c t i v i t i e s  a r e  those 

wi th  g r e a t e r  r a t e  of d i s a s t e r s  such a s  sorghun, tanatoes  and bear.s. 

Due t o  t h e s e  f a c t o r s ,  in ter tempora l  management of t h e  insu re r ' s  

f i n a n c i a l  resources  ought t o  be perfonned a s  accura te  a s  possibly t o  

reduce i n s t i t u t i o n a l  l o s s e s  and f o r  t h e  to ta l  cos t  of the  

a g r i c u l t u r a l  insurance p r o q r m  t o  be minimized. 

These a spec t s  condi t ion  t h e  daaand f o r  phys ica l  and hman 

resources  a t  d i f f e r e n t  p o i n t s  i n  time, hence when t h e  i n s t i t u t i o n  

has  sane  f i x e d  m o u n t  of such resources ,  it is i n  i ts  i n t e r e s t  t o  

optimize t h e i r  use. Frau another  p o i n t  of view, keeping a pol icy  on 

t h e  books, a l s o  danands resources ,  hence t h e  insu re r  may be 

i n t e r e s t e d  i n  sane mixed s t r a t e g y  of r i s k  minimization and resource 

=set  t h e r e f o r e ,  t h e r e  may be roan f o r  t r a d e  o f f s  b e e e e n  n a t u t i t y  

and r i s k  of t h e  var ious  a s se t s .  

Another very  important impl ica t ion  of seasona l i ty  s t e n s  f r m  

management of t h e  cash flow. The i n s u r e r  genera tes  premiun incanes 

th roughv i t  t h e  year  and i t s  has a s t o c h a s t i c  denand f o r  i n d a n i z i e s  

depending on t h e  crops ,  and t h e  magnitude of t h e  d i sas t e r s .  If  a 

t o t a l  d i a s t e r  occurs ,  indemnit ies  should be pa id  imcnediately 

r e g a r d l l e s s  of t h e  t ime of occurrence. Tfie e a r l i e r  a d i s a s t e r  

occurs, t h e  smal ler  t h e  indemnity because coverage is provided O ~ Y  

on t h e  a c t u a l  investment. If  however, a p a r t i a l  d i s a s t e r  occurs a t  

any p o i n t  i n  t h e  crop  cyc le ,  indemnit ies  could be paid oniy a f t e r  

eva lua t ing  t h e  a c t u a l  y i e l d  l o s s  a t  harves t  time. 



me above implies t h a t  t h e  d isposable  funds can be put  i n  

investments of d i f f e r e n t  ma tu r i ty ,  sub jec t  t o  a s t a h a s t i c  denand 

f o r  idemnit ies .  Hence, t h e r e  would be sane optimal matur i ty  

canposi t ion  of t h e  investment p o r t f o l i o  t h a t  minimizes t e  

oppor tuni ty  cost of excess cash holdings. The above i s  of g rea te r  

importance under i n f l a t i o n ,  e s p e c i a l l y  when i n t e r e s t  r a t e s  on 

securities va ry  s i g n i f i c a n t l y  depending t h e  investments maturity. 

I. The Reinsurance of Agr icul tura l  Insurers  

Reinsurance is a means of r i s k  sha r ing  and it genera l ly  a r i s e s  

when t h e  i n s u r e r  i s  asked t o  i ssued coverage, which it could not 

prudent ly  c a r r y  e n t i r e l y  a t  its own r i sk .  The nature of 

c a t a s t r o p h i c  r i s k s  i n  a g r i c u l t u r e  implies a s t rong  need f o r  

re insurance ,  y e t  there is a l imi ted  market f o r  a g r i c u l t u r a l  

reinsurance. 

Among t h e  forms of reinsurance.  Hanson (1381) suggested Lye 

non-proportional forms as more appropr ia te  f o r  t h e  case of 

a g r i c u l t u r a l  insurers .  With s top- loss  reinsurance f o r  exanple, t h e  

i n s u r e r  w i l l  pay t h e  t o t a l  amount of a l l  c l a i m  i n  a spec i f i ed  

per iod  ( a  year)  up t o  a t o t a l  l i m i t  determined i n  advance f o r  the 

per iod ,  t h e  l i m i t  may be a d o l l a r  amount o r  a percentage of earned 

premitm. The re insure r  pays a predetennined proport ion (up t o  100 

percent )  of l o s s e s  i n  excess of t h e  l i m i t  f o r  t h e  period, subjec t  t o  

a predetennined maximm re insurance  benef i t .  With catastrophe 

re insurance ,  t h e  r e i n s u r e r  w i l l  pay t h e  i n s u r e r  a predetermined 

propor t ion  of claims i n  excess of a deduct ib le  t h a t  a r i s e s  f ran  a 

s i n g l e  ca tas t roph ic  event. 

Under t h e s e  fonns of reinsurance,  o r  under any fora  by t!!at 

token t h e  r e i n s u r e r  should no t  demand changes i n  premims charged by 

t h e  i n s u r e r  i f  t h e  proqrau i s  a c t u a r i l l y  sound, i .e . ,  i f  p r e n i m s  



cover indenni t ies .  Hovever, under t h e  cu r ren t  c i ~ c r m s t a n c e s  t h a t  

t h i s  is n o t  t h e  case. Hence t h e  observed h i s t o r i c a l  l o s s  r a t i o  

s h m  by t h e  i n s u r e r s  has  a f f e c t e d  t h e  tenns of t h e  reinsurance 

cont rac ts .  This has  included t h e  cases  of r e i n s u r e r s  demanding 

higher premiun than those charged i n  t h e  pas t .  .. In t h e  case of 

Panama f o r  example, between 1977/78 and 1981/82, t h e  r a t i o  of 

indemnit ies  t o  ccverage on sorghun *.as on t h e  average equal t o  14 

percent  b u t  premiuns were only  5 percent.  When negotiat iong t h e  

re insurance  con t rac t ,  t h e  r e i n s u r e r  would not cover sorghm unless 

t h e  premiun r a t e  was r i s e d  t o  14  percent .  A consul tant  ( Y .  W a n e )  

reccmmended t h r e e  a l t e r n a t i v e s >  a )  Changing t h e  insurance preniun 

(perhaps up t o  11 percent)  and renego t i a t e  t h e  reinsurance cont rac t ,  

b) s e l l i n g  sorghun insurance with a higher deductible a r t  c )  s t o p  

s e l l i n g  insurance t o  sorghm. 

It has  been recognized by sane of t h e  a g r i c u l t u r a l  insurance 

e x p e r t s  (Gilboa and Haurice, 1979) t h a t  " the t h r e a t  of ca tas t roph ic  

losses is t h e  s i n g l e  most e f f e c i t v e  d e t e r r e n t  t o  t h e  in t roduct ion  of 

canprehensive crop insurance proqrans i n  developing countries". me 
authors  gave t h i s  arguuent a s  t h e  s t ronges t  reason f o r  a g r i c u l t u r a l  

i n s u r e r s  t o  r e l y  on reinsurance,  hence prudent ly  avoiding t h e  

dependance on excess reserves or  need f r m  g o v e m e n t  

cont r ibut ions .  Although highly  j u s t i f i e d  and appareotly a necessary 

condi t ion  f o r  s e l f  -f inanced a g r i c u l t u r a l  insu re r s ,  the re  i s  not  ye t  

a widespread market f o r  t h i s  type  of reinsarance. mere a r e  few 

prograns t h a t  c u r r e n t l y  have reinsurance on thase  i n  Mauritius, 

Puerto Rico, South Africa. Zimbabwe, Rhodesia, I s r a e l ,  Chile, 

Panama, Spain (with government s u b s i d i e s ) ,  but  most of these  

experiences.  are r a t h e r  s h o r t  and it is no t  known whether t h e  tenns 

of t h e  con t rac t  a r e  improving o r  d e t e r i o r a t i n g  w e r  time, implying 

i n  t h i s  l a t e r  case  t h a t  re insurance  preniuns grow a s  a percentage of 

reinsurance protect ion.  Other coun t r i e s  t h a t  do not ha-~e  conaercial 



reinsurance have managed t o  receive huge anormt of g m e m e n t  

reinsurance, a s  i n  the  case of Japan, United States ,  Canada, Sveden. 

Costa Rica, and Mexico. Perhaps the agricultural reinsurance market 

w i l l  develop, a s  reinsurer know that  aqricultural insurers are well 

managed a s  f inancial  ins t i tu t ions .  



Based on t h e  work of Pmareda (1983), chapter  16 i n  Hazell, 
Panareda and Valdes. 

This  is no t  t o  s a y  however t h a t  c o s t  minimization is t!!e 
i n s u r e r s  ' object ive.  

A s  t h e  p r o q r a s  i n  Bol iv ia ,  Ecuador and Venezuela a r e  a t  t o o  
e a r l y  s t a g e s  we have n o t  included them i n  c o s t  cmparisons.  

Labor, veh ic les  r e p a i r s  and maintenance and f u e l  may be the 
main costs. 

This  supports  l i aze l l ' s  (1981) argunents f o r  s e l l i n g  insurance 
l o t t e r y ,  which anybody could access  by buying t i c k e t s .  

For r e l a t e d  ccmments see Walker and Jhoda ( i983).  

In t h e  case of f r o s t  t h e  main i s s u e  concerns t h e  temperature a t  
which f r o s t  can occur. Generally t h e  da ta  ava i l ab le  is a i r  
temperature a t  1.5 meters  over t h e  ground, but  t h i s  tenperat3we 
is d i f f e r e n t  f ron  t h a t  on t h e  leaves,  t h e  reproductive org&?s 
of t h e  p l a n t  and t h a t  on t h e  s o i l .  S imi la r ly  i n  t h e  case of 
droughtt  usua l ly  defined a s  i n s u f f i c i e n t  water on t h e  s o i l  f o r  
good p l a n t  qrarlrh, t h e r e  are c m p l e x i t i e s  f o r  i ts  est imation 
f r m  da ta  of evapotranspi ra t ion  f o r  f i e l d s  with d i f f e r e n t  
g rad ien t  and s o i l d  depth. For a more extens ive  discussion see  
Lhamne, J.P. and O.E. R o j  a s ,  1983. 

The n m b e r  of years  of a v a i l a b l e  da ta  vary by s t a t i o n  but it 
ranged between 26 and 35. 

The s tudy was performed f o r  12  s t a t i o n s  i n  t h e  Department of La 
Paz. 

See t h e  work of Lhame (1976). 

Based on t h e  work of Pmareda 11981). 

When e s t a b l i s h i n g  IFNRA, t h e  goverment  granted it a guarantee 
t h a t  any d e f i c i t s  would be coveraged by t h e  goverment (50 
percent  as a long term loan).  This  guarantee has been used 
= l y  cnce ze z rcz.2.t =f ; severe  f:=s: i n  t h e  i-ir.:er sf 
1972/73, when t h e  o v e r a l l  l o s s  r a t i o  was 3.66. The only o ther  
t ime when t h e  o v e r a l l  l o s s  r a t i o  exceeded onw was i n  1973/74 
(1.05). During t h e  o the r  11 years  it f luc tua ted  between 0 . 2 2  
and 0.85. 



13/ Rice has  very  low c o r r e l a t i o n  of l o s s  r a t i o  with corn (0.151) - 
and so rghm (0.547). t h e  next  two most important crops i n  t h e  
por t fo l io .  

14/ Prel iminary u n t i l  February 1983. The cycle  c l o s e s  i n  June 1983. - 
15/ Sased on t h e  works of Hogan (1980) and Arcia (1982). - 
16/ R e a l i s t i c a l l y ,  however, ISA's p o r t f o l i o  n u s t  cons ider  t h e  - 

i nc lus ion  of a r i s k l e s s  a s s e t  such a s  cash reserves, a s  w e l l  a s  
t h e  p r o b a b i l i t y  of l a r g e  s t o c h a s t i . ~  cash demands. m e  
i n c l u s i o n  of a r i s k l e s s  asset implies  borrowing cos t s ,  while 
l a r g e  s t o c h a s t i c  cash demands imply emergency loans and 
reinsurance.  Both a r e  cons idera te  iinportant f o r  ISA's purpose, 
bu t  they  a r e  no t  included i n  t h e  cu r ren t  vers ion  of t h e  model. 

17/ Based on t h e  work of Panareda and Vil lalobos (1983). - 
18/ The r a t i o s  of indemnit ies  coverage f o r  t h e  f i v e  consecutive - 

per iods  were 2.02, 16.24, 5.28, 7.76, and 27.98. 
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VIII. TBB LKSSONS LEARNED* A REKml OP THE VIABILITY OF CROP 

CREDIT INSURAms 

A. Introduction 

The PP s t a t ed  t h a t  the  crop c r e d i t  insurance project ' s  purpose 

'is t o  develop viable, national leve l  crop (credit) insurance pro- 

grams on a p i l o t  bas i s  t o  s e n e  m a l l  farmer needs'. The p i l o t  

projects  were developed t o  test  the thes i s  t h a t  a reduction of r i sk  

would p rmote  the  flow of c red i t  t o  m a l l  farmers who were othervise 

not e l ig ib l e  f o r  loans and t o  f a c i l i t a t e  technology adoption. These 

new insurers were t o  be semi-autonanoua agencies of the Ministries 

of Agriculture. A research program would focus upon different  

methods of providing insurance a s  well a s  upon the impact of the 

insur- ance on c red i t  ava i l ab i l i t y  and dcsuand, technology adoption. 

crop mix, employment and welfare. 

W e  have n w  reached the point i n  this report  and i n  time. a s  the 

project  is concluding, when we must s t a t e  a s  c lear ly  and succinctly 

a s  possible what has been learned. It is necessary f i r s t  t o  address 

the  issues  s e t  for th  i n  the PP and then t o  go beyond the concerns of 

t h a t  docunent t o  s t a t e  what has been learned over the l i f e  of the 

project. 

B. 'Viable P rwrms"  

Viabi l i ty  i s  an i n f i n i t e l y  f lex ib le  word and one whose defini-  

t ion  i s  slippery a t  best. A t  worst it covers many er rors  of camis-  

sion or mission. For present purposes, w e  w i l l  use the or iginal  PP 

language but define it t o  mean one of two things. Insurers a re  

.viablen i f  they a r e  e i the r  self-financing or self  sustaining. As 

the  f i r s t  criteria is the  most denanding we w i l l  turn t o  it f i r s t *  



C. A Self-Financing A l l  Risk Crop Credit Insurance. 

The experience of the project argues strongly t h a t  self  

financing by the  three present insurers is fo r  i n  the future and 

perhaps unachievable. The reasons a re  nunerous bqit can usefully be 

divided i n t o  several  categories8 

Premiue leve ls  

The experience of the  three project countries based upon a dozen 

co l lec t ive  years of experience indicates t h a t  the average pure r i s k  

premiue alone is i n  the  1 0  percent range fo r  an a l l  r i sk  scheme. In 

Panama with seven years of experience, the agricul tural  portfol io  

has suffered losses a s  high as  of over 20 percent of the t o t a l  

agr icu l tura l  coverage issued*. Preniues over the  l i f e  of the 

project  have met about 60 percent of the losses, the  gwernnent the 

remainder. Experience, though only f o r  two years, i n  Ecuador and 

Bolivia suggests pure preaiuns of about 10 percent i n  the former and 

7.5 percent f o r  i r r iga ted  agricul ture  and 15 percent fo r  rainfed 

agricul ture  i n  t h e  l a t t e r .  

It may be argued t h a t  t h e  project  covers an atypical  time period 

a s  a l l  three project  countries were affected by the " E l  Niiio' 

phenanena. Our data suggests otherwise. 1n f ac t ,  the Panama loss  

experience is sanewhat be t t e r  than normal. Due t o  the m a l l  s i ze  of 

t h e  i n i t i a l  prograu, losses  were kept bel& preniun levels. While 

'In Costa Rica which insurers  pr incipal ly  r i ce  on the dry Pacific 
coast between 1970 and 1979 losses of 295 mil l icn colones were 
fric.;-re2 =n 1-2 A ,  -5 -^------- , - -  A..- 

'-*'A",, C"I".,S' VL  \.V.SLP.,S. I . .S i )S  A"OSC.7, ..- 
principal ly  t o  drought, totaled 23% of t h  coverage issued. mis 
implies a pure r i s k  prenirm of t h a t  mount j u s t  t o  meet losses 
costs. Subsequent losses  have push t h i s  preniun even higher. The 
actual  premim charged was between 5% and 6% t o  cover both losses 
and a b i n i s t r a t i v e  cos ts  a preaiun of over 30% would be required. 



" E l  Niiio* produced a more severe  drought i n  one year than i s  

normally experienced, t h e  o v e r a l l  l e v e l  of drought losses  were not 

i n  excess of those t h a t  could be expected. m e  skne appears t o  hold 

t r u e  f o r  Ecuador and Bolivia.  

A pure premiun of around 10 percent  then must be added on t c p  of 

a  subs id ized i n t e r e s t  r a t e  of 12 percent  i n  Panma. The Ecuadorian 

i n t e r e s t  r a t e  i s  higher but  probably negative i n  r e a l  terms while 

t h e  Bolivian i n t e r e s t  r a t e  may reach 36 percent  but  still, i n  an 

econany with 100 percent  i n f l a t i o n ,  be s t rong ly  neqative. The 

e f f e c t  of t h i s  preniun on fanners  w i l l  obviously vary i n  t h e s e  

c i r cms tances .  I n  Panama it is a r e a l  cost t h a t  w i l l  weigh heavi ly  

on farmers, e s p e c i a l l y  given t h a t  t h e  p r i c e  of c e r e a l  gra ins  is  kept 

a r t i f i c i a l l y  low. 

I n  t h e  o the r  two coun t r i e s ,  given neqative r e a l  i n t e r e s t ,  

insurance is less burdensane. But l ikewise,  unless p o l i c i e s  i n  t h e  

f u t u r e  a r e  indexed, t h e  indenni ty  w i l l  be eroded by i n f l a t i o n .  The 

p r e n i m  is paid  a t  t h e  o u t s e t  while t h e  indennity is m o s t  f requent ly  

received a f t e r  t h e  end of t h e  a g r i c u l t u r a l  cycle. This implies t h a t  

t h e  r e a l  premium i s  higher than t h e  naninal preaiun,  a s  i n f l a t i o n  

erodes t h e  value of t h e  indemnity. In Ecuador, t h e  naninal  preniun 

of 5 percent  i s  increased t o  a r e a l  preniun of only 6 - 6.5 percent  

due t o  t h e  eros ion of t h e  va lue  of t h e  indganity ( i n  those years  

t h a t  one is paid) .  In Bol iv ia ,  given t h e  enormous i n f l a t i o n  t h e  

p r m i m  i n  r e a l  terms may be twice a s  high a s  t h e  naninal  premiun 

but  s t i l l  c l e a r l y  f a r  f r a n  adequate f o r  a  se l f - f inancing scheme. 

Can farmers pay premiuns i n  t h e  10 percent  range7 The m o s t  

obvious answer is t h a t  farmers themselves say t h a t  they cannot, 

claiming t h a t  t h e i r  marketing margins a r e  insuf f i c i en t .  A more 

c m p l e t e  answer i s  however f a r  more canplex. Sane can and sane 

carmot. 



Prany of the farmers the  p r o j e t  has worked with simply cannot 

sustain an additional 1 0  percent pure premiun charge and ranain 

profitable.  This is s o  even i f  over time, they recover the en t i r e  

amount v i t h  in te res t .  These farmers tend t o  be small, poor, and 

marginal producers. Larger ccnunercial producers v i th  adequate 

technology and a larger  asser. base such a s  the  c-ercial tauato 

farmers i n  Panama can absorb the premim. An intermediate case is 

t h e  highland Bolivian potato farmers who were able t o  use a 

credit-insurance-technology package t o  markedly increase yields. 

Given the  new and higher leve ls  of incane (even when averaging i n  

bad years, which are  very bad with high yield technology), the 

insurance premitm is not par t icu lar ly  onerous. It should be noted 

t h a t  i n  both of these cases, producers have received subsidized 

insurance. While they would have the cash flow t o  sustain 

prof i tab le  operations with the larger  premitm, many cer ta inly would 

not  voluntarily accept a 1 0  percent prenitm rate. 

Another variable i n  determining the  a b i l i t y  of fanners t o  

sustain premitms of around 10 percent is the a l te rna t ives  available 

t o  than. In many cases, there  is a cost  f r ee  alternative-loan 

default. I f  producers can simply not repay t h e i r  loans i n  allegedly 

bad years, why purchase insurance? Without entering the debate over 

why default  i n  the  agr icu l tura l  lending banks of Latin America is so  

high, it is clear, based on the  &coject's experience, t h a t  when 

loans a re  vigorously collected,  insurance is act ively sought. When, 

whether fo r  reasons of bureauxat ic  malaise, i n s t i t u t iona l  weakness, 

o r  public policy, loans a re  forgiven, insurance is vigorously 

r e s i s t ed  a t  whatever preniun rate. 

Adninistrative Costs 

Pute prenim leve ls  fo r  rainfed agriculture i n  Latin America are 

high, s o  for  many small fanners but not necessariiy so  



fo r  t h e  larger ,  mor e canmercial operations. To the pure r i s k  

p raa im n u s t  be added the  cost  of a&inis ter ing the p rogra .  m e  

avai lable  evidence fram the  project  indicates t h a t  i n i t i a l  costs are  

extremely high a t  the outset. In Bolivia and Ecuador, $500 - $1,000 

cos ts  per policy a re  the nonn. Panama, with a much larger,  

geographically dispersed proqran has reduced costs  t o  around $175 

per policy, or 3 cents per dol la r  of coverage*. Likewise i n  Chile 

where the  average policy s i z e  is much larger  than i n  Panama the 

inspection cost  i s  around $150. 

There is no conceivable way tha t  the i n i t i a l  start-up costs 

could be borne by the insureds unless the pol ic ies  were a t  the 

outset  very large. The cost  of agr icul tural  insurance is largely 

fixed. It i s  the cost  of put t ing an inspector on the fam.  Once 

there,  it is only marginally more expensive t o  inspect 100 acres 

instead of one acre--and only a m a l l  f ract ion a s  cost ly  a s  

inspecting 100 one acre plots.  If  the adninis t ra t ive costs  a re  t o  

be borne by insureds, they must be qui te  large producers. For 

smaller producers. it is not possible t o  pay the adninistrative 

cos ts  a t  the  outset. They are  simply too high and must be 

subsidized. men i n  a large scale program they are  l ike ly  t o  add 3 

percentage points t o  the pran im,  assuning the insurer re ta ins  a 

very t i g h t  reign on costs. This  t r ans l a t e s  t o  ab0. t  a 30 percent 

increase i n  the  pure premius t o  cover a h i n i s t r a t i o n ,  or a r i s k  

prwiun plus actninistrative cos ts  of around 13%. 

In time hdwever, econanies of scale w i l l  produce a very marked 

decline i n  the costs  per uni t  of coverage. I n  Panma, the present 3 

cents per dol lar  of coverage w i l l  i n  the best case decline t o  about 

'Again, t h i s  is an average cos t  f o r  crop cred i t  and l ives tmk 
policies.  



1.5 cents. Thus, Panauanian fanners would have t o  bear an average 

annual pren im of 13 percent a t  present but declining t o  11.5 

percent over time. It is  most unlikely t h a t  e i t h e r  Ecuador or 

Bolivia w i l l  be able t o  reach t h i s  leve l  of cos ts  i n  the near 

future--and may not be able t o  do s o  i n  the  long term for  reasons 

discussed below. 

I f  one were t o  a s sme  t h a t  Ecuador and Bolivia were simply 

suffering high start-up costs ,  then it would be necessary t o  

consider three variables, farm s ize ,  fann access ib i l i ty ,  and wage 

rates. The la rger  the  fann, the l e s s  expensive per hectare or per 

do l la r  of coverage t h e  inspection costs. Likewise more accessible 

farms a r e  l e s s  expensive t o  inspect. Eigher wage r a t e s  a l so  

increase costs. Thus Panama with moderate access, moderate s ize  

farms and lw wage r a t e s  has an inspection cost  (on a per policy but 

not per dol la r  of coverage) s imilar  t o  Chile with very large fanns, 

excel lent  access and r e l a t ive ly  high wage rates. Substantial 

portions of highland Ecuador and Bolivia would have t o  be excluded 

on the  basis  of fann s i zes  ar.d more importantly access ib i l i ty  i f  

these costs  were paid fran premim incme. Only limited areas 

around the  capi ta l ,  large c i t i e s  and on the Ecuadorian coast would 

o f f e r  a caabination of s i z e  and access t o  make a se l f  financing 

program possible. Uost small farmers cannot be expected t o  pay the 

a&inis t ra t ive  cos ts  t h a t  a r i s e  f r m  t h e i r  m a l l  p lo ts  sizes,  

l imited access and geographical dispersion. 

Reserves an2 .. Xeinsurance 

A t h i r d  cas: of insurance is the cos t  of e i the r  creating a 

reserve and/or es tabl ishing a long-term reinsurance relat lmshlp.  

Reserves and reizsurance a re  essent ia l ly  the sane i n  t ha t  for  a 



given r i sk ,  enough cap i t a l  must be available t o  pay the worst 

possible loss, whether the  insurer  owns the c a p i t a l -  or i n  e f fec t  

'rents" it through the reinsurance mechanisn. While it is very 

d i f f i c u l t  t o  estimate the maximuo possible loss i n  agricul tural  

insurance, a s  nearly everyone loses  a t  once, it is obviously very 

high, especial ly  when drought and flood r i sks  a re  included. These 

catastrophic r i s k s  can eas i ly  and frequently do produce losses i n  

excess of the  20 percent of cwerage t h a t  Panama l o s t  i n  1982/83. 

To take a s ingle  example of an a l l  r i sk  catastrophic L o s s  insurance 

proqran t o  i l l u s t r a t e  the  phenanena, we may look a t  the Puerto Rican 

programs losses due t o  hurricanes David and Frederic i n  August and 

September. 197.9. The t o t a l  cwerage f o r  both Puerto Rico's aqri-  

cu l tu ra l  and poultry program was about $9 mill ion,  premiun was 

$615,000 and indemnities about $3.5 million. Hurricane losses were 

almost 40 percent of t o t a l  coverage and 5.7 times prenim incane. 

While t h i s  is polar e x a p l e ,  it i s  a l l  the more instruct ive a s  

losses  of t h i s  magnitude may occur a t  any time, including the f i r s t  

year o r  two, a s  was the  case i n  Ecuador. In f ac t ,  they may reoccur 

almost b e d i a t e l y .  Witness the  back-to-back hurricanes in  Puerto 

Rico o r  multiyear droughts i n  the  U.S. 

There a re  two a l te rna t ives  fo r  an insurer i f  it i s  t o  meet the 

"worst possible loss". It e i t h e r  must capi ta l ize  a reserve o r  pur- 

chase reinsurance. In a self-financing scheme, the insureds must 

pay as par t  of t5e  premiuo a reserve capi ta l izat ion cost  t o  enable 

t h e  insurer t o  qradually r e t i r e  the venture cap i t a l  he put forward 

a s  a reserve or t o  pay the  reinsurance premiun. Usually, the 

insured pays sane of both. Like a h i n i s t r a t i v e  costs,  'hese costs 

a r e  not expressed independently but are  aggregared i n t o  the praniun. 

As w e  a r e  working backwards, w e  must try t o  estimate then and the i r  

impact on the w e r a l l  preniun rate. 



These a r e  the  most d i f f i c u l t  cos t s  t o  estimate a s  the m i x  of 

reserve and reinsurance w i l l  vary frcm insurer t o  insurer over time. 

A s  a general rule ,  the  internat ional  reinsurance camunity has sham 

a cautious in t e re s t  i n  new agr icu l tura l  business. The reinsurance 

offered has generally (Chile excepted) been on the lover levels  of 

r i sk ,  not on catastrophic layers. Thus, insurers have t o  bear the 

catastrophic r i sk  themselves. 

In a self-financing program, an insurer would need a reserve in 

the 30-50 percent range of t o t a l  coverage writ ten t o  provide reasm- 

able  cer ta in ty  t h a t  it could pay its losses plus  scme reinsurance s o  

t h a t  the  reserve would be kept i n t a c t  i n  the  case of m a l l  losses. 

Together the two would enable the insurer t o  pay losses in  the range 

of 70-80 percent of t o t a l  coverage. Let us assune t h a t  fo r  present 

purposes t h a t  reinsurance i s  a f inancial ly  neutral  transaction--that 

over time insurers receive i n  indemnity approximately what they pay 

i n  preniun. A prudent insurer  would want t o  gradually expand his 

reserve by generating a surplus over and above indemnities i n  aqri-  

cu l tu ra l  insurance operations. This would enable him t o  continlp t o  

extend more and more coverage. A modest 2 percent seens a reason- 

able  margin t o  allow a s l o w  and gradual expansion of the reserve. 

Ihrough t h i s  hypothetical exercise, we. have approximated the 

prenirrm leve l  l i k e l y  t o  be required for  a nationwide, principally 

small farmer a l l  r i sk  crop c red i t  insurance i n  Latin knerica, a 

progran similar t o  the one envisioned i n  the i n i t i a l  PP. Pure 

premims are  l i k e l y  t o  be about 1 0  percent with a a i n i s t r a t i v e  cost  

f o r  a large sca l e  program on the  order of 3 percent. While reinsur- 

ance and/or reserving is  harder t o  estimate but l ike ly  i n  a reason- 

able scenario t o  be around 2 percent. Thus under optimistic assunp- 

t ions ,  a self-financing preniun f o r  such a progrm is l ike ly  t o  be 



i n  the  about 15 percent f o r  an a l l  r i s k  program financed by the 

insureds. 

It should be borne i n  mind t h a t  t h i s  exercise assumes a )  tha t  

the i n i t i a l  reserve is donated, presmably by goverrment, b) that 

t h e  i n i t i a l  s t a r t  up costs  a re  borne by subsidies, c )  t h a t  neither 

a )  nor b) is repayed andl d) t h a t  reinsurers charge a reinsurance 

p r a i m  t h a t  does not have a heavy .loading" o r  charge t o  build up a 

catastrophic loss  reserve. Conditions a ) ,  b) and c) a re  the norm, 

d) i s  not. I f  any of these conditions do not hold costs a r e  higher 

and consequently premiums. 

In any case, there  would be very l i t t l e  reason t o  believe a 
p r i o r i  t h a t  many farmers would voluntarily accept a premium i n  the 

15 percent range* or t h a t  any but the most authoritarian governnent 

could successfully impose it on top of high in t e re s t  rates. Y e t  it 

is t h i s  r a t e  t h a t  is required by a m a l l  farmer, a l l - r i sk  programs 

i n  Latin America. If  small farmer a l l  r i sk  insurance i s  t o  be made 

available,  it w i l l  require a subsidy a t  l e a s t  fo r  a very substantial  

time, and most l i ke ly  permanently. The s i ze  of the subsidy w i l l  

vary inversely with the  amount of a b i n i s t r a t i v e  costs and premium 

t h a t  the  gwernaent is wil l ing and able t o  pay. 

In r ea l i t y ,  these cos ts  could be even higher. We have assumed a 

very t i g h t  reign on a b i n i s t r a t i v e  costs  and a modest reserve 

capi ta l izat ion fee. In the research section, we have surveyed 

programs aromd the world and have discovered a n  average cost  of 20 

percent. While we believe t h a t  t h i s  cost  may be unnecessarily high, 

it is not feas ib le  t o  lover it by more than 5 percent. In e i ther  

*And, unlike in t e re s t  r a t e s ,  premims are  inf la ted ,  not deflated, by 
the  inf la t ion  rate. Thus, i n  r e a l  terms, the grenium is higher as  
the real  value of the indemnity i s  eroded. 



case, w e  do not believe t h a t  more than a anal1 faction of producers 

can bear an additional heavy production cos t  of this magnitude. 

D. A Self Sustaining Insurer 

In the  preceding section, we have argued t h a t  a m a l l  fanner, 

a l l - r i sk  program would under near optimal conditions be tw 

expensive f o r  most farmers and very substant ia l  nrnbers would have 

t o  be excluded due t o  the  cos t  of serving them. me likelihood of 

self-financing is therefore remote. In t h i s  section, we sha l l  t e s t  

'viabil i ty" against  a l e s s  demanding s e t  of c r i t e r i a  t o  determine i f  

it is possible t o  es tab l i sh  a self-sustaining insurer. By 

self-sustaining w e  mean an i n s t i t u t i o n  t h a t  can with aoderate levels  

of subsidies function e f fec t ive ly  and persist over time as a 

canpetent insurer. It should be borne i n  mind t h a t  the discussion 

i n  t h i s  section applies with equal strength t o  the preceding section 

and viceversa. 

In assuuing t h a t  the insurer  w i l l  receive an a d i n i s t r a t i v e  and 

perhaps a p r e n i ~  subsidy, we loosen the f inancial  constraint  and 

thus focus at tent ion on a d i f fe ren t  s e t  of issuest  s t ructure  and 

managenent of the insurers and the ava i l ab i l i t y  of reinsurance for  a 

large scale  progrzm. I f  we assuue t h a t  g w e m e n t  guarantees 

finance, is it then probable t h a t  a viable insurance ins t i tu t ion  

w i l l  r esu l t?  

The Structure and Managanent of the  Insurer 

The PP assuued t h a t  the  new insurers would be 'mi-autononous 

agencies of the  Winistries of Agriculture". Our experience indi-  

ca tes  t h a t  this option should not be considered for  several reasons. 



F i r s t ,  Min i s t r i e s  of Agricultll-e a r e  genera l ly  anong the  2-eakest 

i n  t h e  governnent of Lat in  America. m.eir share  of t h e  bc+et i s  

ana l l .  Thei r  exper t i se  is i n  agr icul ture .  Insurance is a highiy 

soph i s t i ca ted ,  very  spec ia l i zed  and broad ranging f i n a n c i a l  a c t i v i t y .  

While a g r i c u l t u r a l  insurance obviously r equ i res  a g r i c u l t u r a l  expert- 

ise, it also requ i res  h ighly  spec ia l i zed  f i n a n c i a l  expert ise.  It 

r e q u i r e s  a  very s u b s t a n t i a l  knowledge of l o c a l  and in te rna t iona l  

f i n a n c i a l  markets,  f i n a n c i a l  ana lys i s  c a p a b i l i t i e s  and insurance 

management and marketing exper t i se .  These s k i l l s  i n  our experience 

are no t  found i n  m i n i s t r i e s  of a g r i c u l t u r e  i n  Lat in  hnerica. 

Insurance is an a c t i v i t y  which requ i res  t h a t  managenent exerc ise  

very  s u b s t a n t i a l  autonany i n  t h e  a rea  of f i n a n c i a l  kzd hmar. 

resources. The bureaucra t ic  norms and r u l e s  of a  goverrment azency 

impose sane s u b s t a n t i a l  obstacles.  Invesment decis ions  a r e  espe- 

c i a l l y  c r i t i c a l .  To p r o t e c t  t h e  reserve  and t h e  policyholders,  it 

is necessary t o  maintain invesm.ents i n  e i t h e r  hard currency o r  

r e l a t i v e l y  l i q u i d  a s s e t s ,  such a s  r e a l  e s t a t e ,  which r e t a i n  t h e i r  

va lue  i n  per iods  of i n f l a t i o n .  Transactions with fore ign insure r s  

and r e i n s u r e r s  are a l s o  e s s e n t i a l .  Many f i n a n c i a l  t ransact ions  

which a r e  rou t ine  f o r  i n s u r e r s  a r e  o f t en  s p e c i f i c a l l y  forbidden by 

p u b l i c  l a w  (such a s  holding hard currency reserves)  I others  (such a s  

paynents abroad) are very  d i f f i c u l t  and time-consuning. S t i l l  

o t h e r s  are not  permit ted by bureaucra t ic  personnel rules.  It is 

not ,  f o r  example, genera l ly  poss ib le  t o  pay insurance f i e l d  =en a 

s a l e s  canmission o r  a  s a l e s  bonus due t o  personnel rules. Yet, it 

is e s s e n t i a l  i f  t h e  s a l e s  f o r c e  is t o  be vigorous. Likewise, publ ic  

s e c t o r  i n s u r e r s  a r e  usual ly  no t  ab le  t o  change middle mk?agener.t 

e i t h e r  because they  f a i l  t o  reach t h e  goals  of t h e  insure r  o r  ever. 

i f  t hey  prove no t  s u i t e d  t o  t h e  task. 



The personnel problem is fur ther  canplicated by the f a c t  t h a t  

t h e  manager is usually a p o l i t i c a l  appointee. This  ra i ses  perhaps 

the  most intractable  of a l l  problems. The s i tua t ion  of a po l i t i -  

c a l l y  appointee is an extraordinar i ly  d i f f i c u l t  one i n  which t o  the  

extent t h a t  he/she succeeds a s  a manager he/she erodes the po l i t i ca l  

support t h a t  is  the  basis  of continuing i n  the  position. As a 

general rule ,  t h e  p o p l e  appointed t o  manage insurers a re  not 

insurance professionals. That is a problem that can be overcme. 

However, t o  the  degree t h a t  insurance expertise is acquired and 

exercised, the  continuity of maaaqenent is endangered. 

The technical operation of an insurer  very frequently clashes 

with p o l i t i c a l  goals. An insurer  must a t  a very minimum protect its 

reserve against decapitalization, charge adequate premirns and pay 

only t h e  losses  t h a t  f a l l  within t h e  te rns  of the policy. The 

po l i t i cca l  system operates i n  a very d i f fe ren t  culture. It need t o  

respond t o  demands f o r  r e l i e f  f ran producers who claim t o  have been 

hur t  by natural  d i sas te rs  o r  who claim t o  be saddled by unsup 

portable premiun rates.  I t  is an unfortunate f a c t  t h a t  when r i sks  

a r e  high s o  too a re  premiuns. It is a l s o  evident t h a t  large losses 

cannot be campletely canpensated by insurance without s t i l l  larger  

premiues. It is a l s o  t rue  t h a t  insurance by its very nature, has a 

surveil lance function t h a t  frequently is resented by the  insureds. 

A usual r e s u l t  of a public sector insurer is tha t  the po l i t i ca l  

system and the  insurer  a r e  mder  pressure t o  offer coverage a t  

unrea l i s t ica l ly  low r a t e s  and t o  pay indemnities disproportionate t o  

t h e  premiue charged. A t  the  same time, the inspection function is 

suf f ic ien t ly  resented s o  t h a t  there  is pressure t o  reduce it. A 

manager who can r e s i s t  these pressures would be extraordinary 

indeed--and i n  most cases wi'dout the job of managing the insurer. 



The basic  issue here i s  one of f inancial  discipline. Insurers 

must m a s s  huge anounts of l iqu id  reserves. We have seen that 

losses  not infrequently exceed 50 percent of the t o t a l  coveraqe 

issued. Insurers must co l l ec t  an annual premium and i n  m o s t  years 

not pay an indemnity. Insurers must adjust  losses s t r i c t l y ,  

depriving policyholders of undue indemnities t h a t  they think they 

deserve and t h a t  they think would be insignif icant  t o  the insurer 

given its reserve. These functions are especial ly  d i f f i c u l t  t o  

reconcile with the workings of the p o l i t i c a l  systen. Liquid assets  

a r e  frequently used t o  meet c lear  and pressing problems. Pr-iuus 

t h a t  a re  "too" high a re  brought down and indemnities t ha t  are  'too' 

lw a r e  raised, qu i te  frequently with l i t t l e  consideration of the 

insurer ' s  a b i l i t y  t o  sustain a s h i l a r  loss i n  the near future. 

Insurance is not a magic machine t h a t  makes money, it is simply 

a red is t r ibu t ive  mechanism t h a t  t ransfers  funds frcm area t o  area 

and year t o  year. It is especial ly  hard t o  h p o s e  t h i s  discipl ine 

on the p o l i t i c a l  systen when needs a re  immediate and acute and funds 

are short. In f a c t ,  it is seldaa done. Most g w e w e n t  insurers 

charge premium t h a t  are  too low azzd few, i f  any, have been able t o  

keep t h e i r  reserves in t ac t  over time. 

A t  the  same time, govemen t  a re  re t icen t  t o  supply large 

reserves t o  the  insurers  they have created, usually offering 

guarantees instead. Likewise annual appropriations t o  p e m i t  an 

expansion of coverage and recapi ta l izat ions a re  d i f f i c u l t  t o  secure. 

These funds held by the insurer appear t o  be idle.  Yet when disas- 

t e r  s t r i k e s  the  pat tern we have seen i n  Panama of f inancial  improvi- 

sat ion is the rule. 



A survey of t h e  pub l i c  s e c t o r  insurance programs around t h e  

world shows t h i s  t o  be a c o n s i s t e n t  p a t t e r n  of behavior. I n  Lat in  

America, w e  have seen Mexico b u i l d  an insure r  t h a t  according t o  a 

h igh o f f i c i a l  of t h e  t r e a s u r y  (Hacienda) cost $500 mi l l ion  per  year 

i n  1982 b u t  has  no reserve. It i s  a huge cash flow operation--and 

more a creature of t h e  t r e a s u r y  than  an  insurer .  A s imi la r  

phenanena on a smal ler  s c a l e  occurred i n  Costa Rica, where t h e  

g w e m e n t  used most a£ t h e  i n s u r e r ' s  reserve  and l e f t  it unable t o  

pay its losses. Within our p r o j e c t  a l l  t h r e e  i n s u r e r s  a r e  under 

p ressu re  t o  keep praniuns lower than t h e  indennity costs without any 

a d d i t i o n a l  c a p i t a l i z a t i o n .  There i s  a s t r u c t u r a l  tension involved 

i n  opera t ing  a pub l i c  s e c t o r  insu re r  t h a t  does not  appear t o  have a 

so lu t ion .  While scme of t h e  problems of pub l i c  s e c t o r  f i n a n c i a l  

management and personnel rules a r e  sub jec t  t o  so lu t ion  (though we do 

no t  knm of a case i n  t h e  develcping world where a so lu t ion  has been 

at tempted),  t h e  t ens ion  of managing insurance on technica l  grounds 

wi th in  a p o l i t i c a l  system has no t  been successful ly  addressed. The 

usual  r e s u l t  is t h a t  t h e  i n s u r e r s  becane i n s u r e r s  i n  name only. 

Large expensive bureaucracies with high adminis t ra t ive  c o s t s  f a r  

above those  we c i t e d  i n  t h e  preceding sec t ion  a s  being necessary a r e  

t h e  usual  r e s u l t s .  Insurance i s  usual ly  converted i n t o  a disguised 

subsidy o r  incane support payments. 

It is the re fo re ,  our view t h a t  a publ ic  s e c t o r  insu re r ,  espe- 

c i a l l y  one s i t u a t e d  i n  a Ministry of Agriculture,  i s  unlikely t o  be 

se l f -sus ta in ing.  R i g i d i t i e s  such a s  f i n a n c i a l  and personnel 

p o l i c i e s  seve re ly  handicap an insurer .  Far more ser ious ,  hcuever, 

is t h a t  t h e  t echn ica l  managwent of insurance is l i k e l y  t o  c o n f l i c t  

with t h e  goals  of t h e  p o l i t i c a l  system. The reql i i s i te  f i n a n c i a l  

d i s c i p l i n e  t o  c o l l e c t ,  p r o t e c t  and prudently manage l a r g e  pools  of 



money c l a shes  with t h e  p res s ing  need of t h e  p o l i t i c a l  i y s t c .  

( f r e q u e n t l y  under p res su re  f r m  the  insureds  themselves) t c  res?cr.? 

t o  t h e  urgent p r o b l e m  of t h e  r u r a l  population. 

E. Risk Spreading and Reinsurance f o r  All-Risk Cro= Zre'ft 

Insurance 

I n  t h e  preceding s e c t i o n s ,  we have made passing mer.ticz of 

reinsurance. It is s o  important a s  t o  m e r i t  a s epa ra te  and extende* 

treatment .  The need f o r  r i s k  spreading mechanisms was recccr.ize5 a: 

t h e  ou t se t .  The PP argued t h a t  "it is e s p e c i a l l y  needed Sy a a l :  

c o u n t r i e s  t o  p r o t e c t  a g a i n s t  ca t a s t roph ic  l o s s e s  which would other-  

w i s e  p l a c e  an impossible d ra in  on a na t ion ' s  budget: Tr.e the:. 

p r e v a i l i n g  view was t h a t  conmercial r e i n s u r e r s  would proSa!Ly not be 

w i l l i n g  t o  accept  a cess ion  of r i s k  f r an  t h e  new i n s u r e r s  dce t o  ::?s 

" s u b s t i t u t i o n  of t h e  p r o f i t  motive with a s o c i a l / p o l i t i c a l  'azard: 

Ins tead  what was proposed was t h e  planning i n  t h e  f i r s t  f i v e  year 

phase and t h e  funding, i n  t h e  second f i v e  year phase of a r s ~ i o n a :  

re insurance  pool  c a l l e d  ALARA (Agencia Lat inower icana  de Seaseq=o 

Agrzcola) c a p i t a l i z e d  by funds f r a n  seve ra l  i n t e r n a t i o n a l  donor 

sources. ALARA would provide reinsurance and over time develop l o s s  

a d j u s t i n g  c a p a b i l i t i e s  and thus  avercane t h i s  socia1,'p:icical 

h z a r d .  

I n  e a r l i e r  s e c t i o n s  we have noted t h a t  t h e  insurance p r o g r a s  

seldan had an adequate i n i t i a l  reserve--excepting those creaxed i n  

Ecuador and Bol iv ia  with t h e  a s s i s t a n c e  of t h e  p r o j e c t  staff--&-.% 

f r e q u e n t l y  operated without reinsurance. Despite these  very 

aisa6vantageous i i r~anc ia :  circ.s.zt;:r=c~, ~ z z l y  ~ c r k  i~?ir=:?A +ha- 

t h e  ALARA idea  had very  severe  problens--so severe  i n  f a c t  t h a t  i: 

seemed unwise t o  p r e s s  ahead with t h e  planning staqe.  5 e s e  

p r o b l m s  were both f i n a n c i a l  and a h i n i s t r a t i v e .  



Financially, ALARA would require a massive i n i t i a l  cap i ta l i -  

zation i f  it were ever t o  be able t o  serve the nlmber of insurers 

t h a t  the  project  contemplated creating. A t  the  outset, three t i ny  

p i l o t  projects  would poise no f inancial  problem. Their reinsurance 

needs could be met with a several  mill ion of dollars.  Even i f  the 

Costa Rican program were included there still would be no insur- 

mountable capi ta l izat ion problen. 

The f i r s t  problem arose when the  Mexicans expressed an interest .  

A s  the  f i r s t  and la rges t  Latin American insurer,  there i s  no 

hpparent reason t o  exclude them. To reinsure the Mexican p r o g r a ,  

the  amount of capi ta l  required increases frau several million t o  

several  hundreds of mil l ions of dollars.  Pmounts of t h i s  magnitude 

were (and are) not available. 

A more severe problem arose fran the f a c t  t h a t  the payments in=o 

ALARA had t o  be made i n  hard currencies. Most of the countries are  

chronically short  of these funds i n  most years. 

While these problens could be solved, the intractable  i r r e d ~ c i -  

b l e  f a c t  t h a t  two major program (Mexico and Costa Rica) were 

designed t o  lose money domed the  idea. A basic tenant or reinsur- 

ance i s  t h a t  the reinsurer follows the fortunes of the reinsured 

canpany. In insurance schemes t h a t  a r e  systematically underrated 

and open t o  po l i t i ca l ly  influenced decision%taking, it is iapossible 

t o  develop an adequate reinsurance premiun t o  c w e r  t h i s  risk. 

Furthermore, t o  the extent t h a t  ALARA raised the reinsurance 

preniun, the  temptation t o  nagnify the amount of losses would be 

increased. While it is d i f f i c u l t  for  a national governnent t o  leave 

a large,  apparently "idle",  reserve in tac t ,  it would be doubly 

d i f f i -  c u l t  not t o  be severely tmpted  t o  draw dcun a large donated 

hard currency reserve. 



Ahin i s t r a t ive ly .  AWLIM had the  severe problem of having t o  

gainsay the pronouncements of national governnents. I n  a region 

where the  t rad i t ion  of interregional  cooperation is  weak and there  

i s  l i t t l e  interregional bureaucracy (such as  i n  the EX), the  idea 

of an outside and impartial  assessment of the severi ty  of loss would 

be unacceptable. While the countries were perfectly will ing t o  draw 

down funds according t o  t h e i r  own assessment of the severi ty  of 

loss ,  there  was considerable reluctance t o  subit  t o  a supranational 

quasi-police authority. This authority would necessarily involve 

i t s e l f  i n  measurement of the magnitude of loss  as  well a s  i n  

adjusting the  basic r a t e s  and improving the underwriting and loss  

adjusting procedures. If  ALARA were not s o  involved, there would no 

way t o  protect  i t s e l f  f r m  a steady gradual decapitalization of its 

reserve. The countries--at l e a s t  a t  the minis te r ia l  level-were n o t  

wi l l ing  t o  consider seriously the  creation of a supranational 

bureaucracy t h a t  would be involved i n  these aspects, e t h o u t  it, 

ALARA appears t o  be a large p i l e  of money up fo r  grabs on a f i r s t  

came, f i r s t  serve basis. 

Several of the p i l o t  projects  have i n  f a c t  been able t o  acquire 

campercial reinsurance. Panama was able t o  reinsure both its 

agr icu l tura l  and livestock portfolio.  The reinsurance hwever was 

not catastrophic lo s s  cover. It was instead quota share in  waich a 

portion of the  premiun equal t o  the  sane amount of the r isk i s  

ceded.. On top of t h a t  a ra ther  m a l l  layer of "excess of loss' 

coverage was available under which losses over 100 percent of 

premiun up to ,  say, 200 percent of premiun are  paid by the reinsurer 

+For exanple. a 30 percent auota share t ransfers  t o  the reinsurer 30 
percent of the  r i s k  fo r  30 percent of the premim, minus sane 
expense campissions. The reinsurer then pays 30 percent of the 
losses. 



i n  re turn f o r  a nonproportional share of prmiue. Bolivia was able 

t o  obtain s imilar  coverage but only fo r  its livestock and l ive  

insurance business. 

The internat ional  reinsurers a re  wil l ing t o  experiment very 

cautiously with a l l - r i sk  cover but t o  date have been unwilling t o  

reinsure the catastrophic loss  potential .  It i s  simply too 

catastrophic and too vo l i t i l e .  I f  the  i n i t i a l  years of experience 

a re  favorable, they a re  wil l ing t o  gradually expand the i r  coverage 

but w i l l  not i n  the near future  be l ike ly  t o  accept the t rue ly  

catastrophic risks. 

Chile i s  sanething of an exception. The Chilean progran insures 

highly camerc ia l  f r u i t  and cerea l  grain producers who are  both 

technical ly  advanced and experienced. In t h i s  case, reinsurers were 

wi l l ing  t o  accept a very large par t  of the t o t a l  risks. It should 

be borne i n  mind tha t  drought i s  largaly excluded. 

Would it then be reasonable t o  expect t h a t  as  technically 

viable,  l imited r i s k  (as  opposed t o  all r i sk)  insurers emerge and 

gain experience t h a t  the  ccmmercial reinsurers would gradually 

extend thea reinsurance? The answer would appear t o  be a rather 

l imited yes on a ten ta t ive  basis. Reinsurers a re  prepared i n  a 

l imited way t o  experiment with the emerging agricultural  insurers 

around t h e  world provided they are  run on a technical basis. 

Two caveats however must be cited. F i r s t ,  we  have noted t h a t  i n  

a given country there  i s  l i t t l e  or no independence of loss. Rein- 

surance t h a t  operates worldwide would appear the means t o  spread 

these r i sks ,  balancing severe losses  i n  one country with favorable 

r e su l t s  in other countries. A t  t h i s  stage,  knovledge about the 



inc idence  (frequency) and s e v e r i t y  of a g r i c u i t u r a l  losses  on a 

worldwide b a s i s  is undeveloped. It i s  i n t u i t i v e l y  tempting t o  

be l i eve  t h a t  t h e  world provides enough spread of r i s k  t o  make 

re insurance  possible.  Recent experience ind ica tes  t h a t  i n ,  a t  l e a s t  

sane years ,  t h a t  i s  no t  t h e  case. The "51 ?ii5om phenanena a f fec ted  

most of t h e  world and caused massive l o s s e s  on four  continents .  I t  ' 

is impossible i n  t h i s  case t o  th ink of any reinsurance p o r t f o l i o  

whose individual  canponents would not have been severely a f fec ted  a s  

would have t h e  e n t i r e  por t fo l io .  A t  t h i s  s tage ,  not  enough is k n m  

t o  decide  i f  it is  poss ib le  t o  develop an adequate r i s k  spread of 

a g r i c u l t u r a l  r i s k s  t o  permit t h e  developnent of a p o r t f o l i o  t h a t  

w i l l  produce s a t i s f a c t o r y  r e s u l t s .  

Second, t h e  supply of reinsurance is c a l l e d  "capacity.' It i s  

f l e x i b l e ,  though f i n i t e .  A t  p resen t ,  knowledgeable sources es t imate  

t h a t  t h e  worldwide capaci ty  i s  i n  t h e  $2-3 b i l l i o n  range. The 

amount of capaci ty  va r i e s ,  p r i n c i p a l l y  with i n t e r e s t  r a t e s ,  within a 

l imi ted  set of p a r m e t e r s .  With f a l l i n g  i n t e r e s t  r a t e s  it could 

reach perhaps a s  much a s  $5 b i l l i o n .  This mount  of c a p i t a l  t o  back 

a l l  t h e  new reinsurance t h a t  could be wr i t t en  f o r  a l l  c l a s s e s  of 

business is miniscule i n  t e r n s  of t h e  a g r i c u l t u r a l  r i s k s  of t h e  

world. 

To put  t h i s  i n  perspect ive ,  w e  need only look a t  t h e  aggregate 

va lue  of production data. In 1982, Latin h e r i c a  t h e  aggregate 

va lue  of t h e  a g r i c u l t u r a l  s e c t o r ' s  production was about $28 

bi l l ion . '  To re insure  only 10 percent  of t h e  value,  almost a l l  of 

p resen t  e x i s t i n g  capaci ty  of t h e  world f o r  a l l  c l a s s e s  of 

reinsurance would be absorbed. I t  i s  f i r s t  very unlikely t h a t  t h e  

world reinsurance canmunity would accept  t h i s  much funct ional  r i s k  

concentra t ion  i n  one c l a s s  of business azd even l e s s  l i k e l y  given 



t h e  recent "El Niiio" phenunena t h a t  reinsurers would accept a 

geographical concentration of r i s k  of t h i s  magnitude. 

A t  present, the  ex is t ing  programs t h a t  a re  reinsurable a re  few 

and have l imited prenim volunes. Tney then poise no capacity 

prcblen--although p o l i t i c a l  decision making may make then rminsur- 

able. However, there  is a very r ea l  l i m i t  t o  the anounts t h a t  

reinsurance markets w i l l  accept frun Latin American agricul tural  

insurers. To the  extent t h a t  insurers  grow and new ones merge, 

t h i s  problen w i l l  becane a r ea l  constraint  on future  growth. I t  is 

very d i f f i c u l t  indeed t o  believe t h a t  the currently exis t ing 

reinsurance markets could play a major catastrophic r isk spreading 

r o l e  f o r  a substant ia l  nunber of nationwide agricul tural  insurance 

programs. To be able  t o  do so, the  reinsurance markets would need a 

substant ia l  infusion of c a p i t a l  an3 a suspension of the t rad i t iona l  

reinsurance wisdan a s  t o  geographical and functional concentrations 

of risks.  

In concluding, the experience of the project  indicates t ha t  the 

concept of a reinsurance pool such a s  AWLRA is not viable f o r  

several  reasons. F i r s t ,  sane insurers are  designed t o  lose. To 

par t ic ipa te ,  they would need adequate preaiuns (or  subsidies) f o r  

t h e  r i s k s  they accept and a rpanagenent ngn subject t o  p o l i t i c a l  

decision-aking. Second, and more important, the  operation of such 

a schene implies a supranational authority which would i n  sane cases 

modify the decisions made by national authorit ies.  Any modification 

of the t rad i t iona l  concept of national sovereignty would need t o  be 

negotiated a t  a high p o l i t i c a l  decision-aking level,  a s  would the 

ru les  of access fo r  inspection of both the insurer ' s  operations and 

its losses ,  a s  most insurers  a re  and w i l l  continue t o  be i n  the 

public sector. Without such an agreement, the reserve of A L A U  

could not be protected and the  likelihood' of destructive conf l ic t  

would be very high. 
z 



Canmercial reinsurance has a role i n  accept ing  scme of t h e  b a s i c  

r i s k s  and perhaps p a r t  of t h e  in termedia te  l e v e l  r i sks .  I t  can p lay  

an useful and sa lubr ious  r o l e  i n  t h e  developnent of soundly r a t ed ,  

well-run schenes. The world 's  reinsurance markets  do not appear t o  

have t h e  capac i ty  nor i n c l i n a t i o n  t o  spread t h e  t r u e l y  massive 

c a t a s t r o p h i c  r i s k s  t h a t  a r i s e  f r a n  t h e  widespread des t ruc t ion  of 

a g r i c u l t u r a l  production. Indeed, given t h e  p resen t  l e v e l  of 

knowledge about t h e  massive l o s s e s ,  it is f a r  frcm c l e a r  t h a t  an  

adequate reinsurance p o r t f o l i o  of r i s k s  around t h e  world could be 

assembled.* While t h i s  i s  no t  an inmediate problen,  t o  t h e  e x t e s t  

t h a t  t h e  30-40 p rogram around t h e  world, e x i s t i n g  o r  being planned, 

look t o  re insurance  markets,  it w i l l  beccme a r e a l  cons t ra in t .  

In t h e  f i n a l  a n a l y s i s ,  r e i n s u r e r s  w i l l  accept  sane r i s k s  f r a n  

v iab le ,  soundly r a t e d  schones but  t h e  r i s k  of inf requent  ca ta-  

s t r o p h i c  d e s t r u c t i o n  of a g r i c u l t u r e  w i l l  have t o  borne by t h e  

na t ion-s ta te .  To da te ,  none have t o  t h e  knowledge of t h e  p r o j e c t  

s t a f f  prepared i n  a  sys temat ic  way t o  confront  t h a t  r isk.  

P. The Data Const ra in t  

Previously w e  have argued t h a t  a  v i a b l e  i n s u r e r  (whether s e l f -  

f inanc ing  o r  se l f - sus t a in ing)  m u s t  have r e a l i s t i c  premims. 'Ihe 

previous  d iscuss ion  has  assuned, sanewhat mechanis t ica l ly ,  t h a t  t h e  

s e t t i n g  of an adequate praniun i s  a t echn ica l  exercise.  Unfortu- 

na te ly ,  t h a t  is no t  so. Indeed t h e  problem is canplex and t h e  s t a t e  

of knowledge s o  poorly developed, s o  a  c o r r e c t  preniun determination 

is a d i f f i c u l t  task. 

*This is e s p e c i a l l y  t r u e  under c a n p e t i t i v e  condi t ions  and U.S. a n t i -  
t r u s t  l e g i s l a t i o n  which would make an industry-wide coordinated 
approach t o  t h e  problem d i f f i c u l t  and perhaps i l l e g a l .  



In t h e  simplest terms, there  a re  three data-related probleasr 

what data,  hov much data, and what t o  do with the data. 

A preniun r a t e  is i n  it barest  fonn the mount of money required 

i n  the  form of a premim t o  permit an insurer t o  pay i ts  losses over 

time. While there a re  many caaplicating factors,  the basic element 

i s  the  average lo s s  cos t  over a span of years. 

Working backward with the exis t ing data on agriculture t o  try t o  

a r r ive  a t  a prwiun is a canplex and frequently f rus t ra t ing  

exercise. F i r s t  one must decide what data t o  u t i l i ze .  The project 

has used basical ly  production data,  and more specif ical ly  yield 

data. The reasoning i s  qui te  simple. Most agr icul tural  lenhrnq 

banks u t i l i z e  yield data i n  se t t i ng  the mount of c red i t  they =ill 

extend. Likewise, insurance t h a t  covers-the mount of c red i t  issued 

can r e l y  on yield data. 

The problem a r i se s  when t h i s  yield data proves both too aggre- 

gate and too inaccurate f o r  insurance purposes. Credit operations 

and insurance operations require sanewhat different  levels of 

accuracy. It is  of re la t ive ly  l i t t l e  importance i f  a bank lends 

100+ percent of the value of the expected yield,  as it has a r ight  

t o  recover i t s  loan i n  any case. On the other hand, t h i s  level of 

insurance coverage would create  a severe moral hazard. If  a 

producer can co l lec t  equal mounts fran insurance and hard labor, a 

substant ia l  nunber w i l l  do the former. 

Fann yields vary dramatically i n  Latin America, even within a 

very m a l l  area. While widescale variations are  f a i r l y  easi ly  

detected, farm-to-fazm variat ions due t o  microclimates, so i l s ,  

technology and the s k i l l  level  of the fanner a re  much more d i f f i c u l t  



t o  capture.  Over time, by r e t r o r a t i n g *  the  p r e n i m ,  an approximate 

preniun r a t e  can be reached. But t h e r e  i s  an q p o r t u n i t y  t o  

r e t r o r a t e  only when t h e r e  is  a loss. This systez is zse less  t o  

e s t ima te  i n i t i a l  p r m i u n s  and requi res  years of use of achieve an 

approximate preniun. A more accura te  metho-i req-uires c o i l e c t i n g  

sample d a t a  i n  both good years  and bad. 

The use of sample frames a r e  not t h e o r e t i c a l l y ,  or even a3cinis -  

t r a t i v e l y ,  canplex, they a r e  s i n p l y  cos t ly .  :Ls an insuser  m u s t  

i n su re  nmerous  crops i n  many a reas  with very .? i f ferea t  2 lan t ing  

d a t e s  and d i f f e r e n t  production p r a c t i c e s ,  t k e  c o s t  can be very 

subs tan t i a l .  The a l t e r n a t i v e ,  accura te  farm records, general ly a r e  

no t  avai lable .  

Yield da ta  i s  'end result" data. One canaot always i n f e r  f m  

it vhat  produced t h e  loss. Agr icul tura l   ins^-ers n u s t  kcov what 

produced t h e  losses  they pay. Assuning suff:c;er.tly Slsacjgregated 

da ta ,  it is not  always poss ib le  t o  determine what ac tua l ly  produced 

the observed change i n  y ie lds .  i lh i l e  it may be a Srought, j u s t  a s  

o f t en  upon inspect ion  one f i n d s  losses  t h a t  were clained a s  drought 

a rose  f r a n  one o r  more of t h e  followingr poor s o i l  preparat ion,  

l a t e  p lan t ing ,  mistaken technology usage, non- recaenSed  seed 

v a r i e t i e s ,  poor c u l t u r a l  p r a c t i c e s ,  and abando.2ent. 

A p a r t i a l  so lu t ion  i s  t o  canbine t h e  "en2 r e s u l t "  y ie ld  da ta  

with c l imatoloqica l  data. While it does not  obviate the  need f o r  

inspec t ions  t o  d e t e c t  t h e  p r o b l e m  c i t e d  .above, it does make it 

considerably e a s i e r  t o  i n f e r  t h e  causes of losses.  Hany phefimena 

a r e  reasonably wide spread and of extended dura t ion  such a s  drought, 

*Retrorat ing i s  e s s e n t i a l l y  a running average. Bad experience 
r a i s e s  p r e n i u n s ~  good experience lowers then. 



freezes and floods. While localized ha i l ,  f l a sh  flood, f i r e  and 

scmetimes f reezes  cannot always be detected fran climatological 

data, it is generally su f f i c i en t ly  disagqregated t o  be able t o  

detect most insured phenanena and t o  r a i s e  the a l a m  when one 

faxmers su f f e r s  losses  and others around him do not. 

Climatological data,  a s  useful a s  it is, has one major drawback. 

m e r e  is  too  much of it and it i s  very cos t ly  t o  co l lec t  and 

analyze. These data must be collected,  analyzed, and put i n t o  

useful form f o r  insurance work. In the  research section, we report  

on the  i n i t i a l  t e s t s  of the  u t i l i t y  of t h i s  data. 

Again, there  is no theore t ica l  problen. What is required is 

s k i l l e d  manpower, good hardware, be t t e r  software and a considerable 

a o u n t  of f i e l d  work. It is a canplex process, as  well a s  cost ly ,  

but once the basic in f ras t ruc ture  is i n  place, the  insurers can 

procede a t  a cer ta in  cost  t o  co l l ec t  and analyze yield and 

climatological  data. 

The problem of 'what data" i s  an aperational and f inancial  prob- 

lem t h a t  i s  eas i ly  managed through organization and resources. " H o w  

much' data  i s  a problan of a d i f fe ren t  magnitude. It i s  apparent 

t h a t  avai lable  time s e r i e s  data is too  short  t o  make accurate pre- 

m i r m s .  Obviously f i ve  years i s  f a r  tw short ,  20 years is probably 

too shor t ,  and sanewhere between 50-100 years may provide an 

accurate estimate of weather pat terns  t h a t  a f f ec t  agr icul tural  

yields. It may be su f f i c i en t  but only i f  one assunes t h a t  a) there  



are observable, repeated pat terns  of weather and b) a means i s  found 

incorporated parameters t o  pennit a canpensation fo r  technology 

change. 

While it is obvious t h a t  cer ta in  phenmena, (e.g. drought) 

reoccur, it is  not denonstrable t h a t  they a re  suf f ic ien t ly  cycl ical  

t o  permit accurate r a t e  making. Time se r i e s  data a re  too short  t o  

determine i f  there  is a consistent pattern. Likewise, ve do not 

have enough data t o  even begin t o  estimate multiyear patterns,  a s  i n  

m o s t  cases the  data contains only one or two of these patterns in  

which droughts occur f o r  two or even three consecutive years. Thus, 

i f  there  a r e  patterns,  we cannot, given t h e .  data base, do more than 

measure them i n  the roughest manner. 

More troublesane is t h a t  t h i s  data  needs t o  be ad-Justed f o r  

technology change. Leaving aside obvious phenanena l ike  the ins ta l -  

l a t i on  of i r r iga t ion ,  there  is ample evidence t b a t  over time a 

phenanena such as  drought o r  heavy ra ins  w i l l  have a variety of 

impacts on the insured crops. The most obvious examples a re  drought 

r e s i s t en t  cereals  or seni-dwarfs va r i e t i e s  l e s s  affected by heavy 

r a i n  o r  wind t h a t  would topple t a l l  var ie t ies .  Likewise, w e  have 

observed i n  Bolivia t h a t  modern technology is f a r  less  productive 

under suboptimal conditions than a re  t rad i t iona l  cult ivation prac- 

t i ces .  Thus, much work is ye t  t o  be done on agricul tural  weather 

pa t te rns  and par t icu lar ly ,  on t h e i r  impact upon an agricul tural  

production system characterized by a changing technology. 

Perhaps the most in t rac tab le  problen is the theoretical  problem 

of h w  t o  make t h i s  data useful t o  an insurer. While collecting and 

processing the data required fo r  agr icul tural  insurance r a t e  making 

is a costly,  time consming and re la t ive ly  sophisticated process, 

t h e  perhaps unique nature of agr icul tural  losses makes the theory 

building work canplicated. 



A f a i r  evaluat ion  of t h e  theory of a g r i c u l t u r a l  insurance r a t e  

making a t  t h e  present  s t a g e  of work would need t o  cane severa l  

conclusions. 1) The da ta  base is inadequate. 2 )  Collect ing addi- 

t i o n a l  disaggregated d a t a  is a long-term and c o s t l y  e n t e r p r i s e  

involving a f i e l d  survey capaci ty  a s  well  a s  s u b s t a n t i a l  investment 

i n  d a t a  processing hardware, software, and personnel. 3) There i s  

no p r e s e n t l y  adequate theory t o  permit the  da ta  t o  be organized f o r  

r a t e  making, and 4) f u r t h e r  t h e o r e t i c a l  work i s  l i k e y  t o  exceed t h e  

ind iv idua l  o r  even canbined c a p a c i t i e s  of t h e  e x i s t i n g  a g r i c u l t u r a l  

insurers .  

This  is n o t  t o  argue t h a t  t h e  problem has no so lu t ion ,  only t h a t  

it exceed t h e  time and resources ava i l ab le  t o  t h e  projec t .  Nor i s  

it an argunent t h a t  a g r i c u l t u r a l  insurance cannot be done. Instead,  

t h e  t h e o r e t i c a l  work t o  d a t e  suggests  a  slow caut ious  approach 

coupled with a very l a rge  reserve. Major e r r o r s  of judgment a r e  

almost inevi table .  The best t h a t  can be done a t  present  i s  a s e r i e s  

of sequen t i a l  approximations--such a s  those of the  l i n e a r  programed 

p o r t f o l i o  nanagwent model i n s t a l l e d  i n  Panma--to permit t h e  

i n s u r e r  t o  a d j u s t  preniuns t o  experience. There i s  c u r r e n t l y  no 

hard theory ,  nor i s  t h e r e  much l ike l ihood of c r e a t i n g  one without a  

major research e f f o r t .  For t h e  near  fu tu re ,  ca lcu la t ion  based on 

inadequate da ta  and judgment  based long experience and i n t u i t i o n  

w i l l  c a r r y  equal  weight i n  r a t e  making. I t  is  t o  be hoped tha: 

f u t u r e  i n s u r e r s  w i l l  balance t h e  inev i t ab le  e r r o r s  of ca lculus  and 

judgment  with a reserve s u f f i c i e n t  t o  pay f o r  mistakes. 

G. The Art of t h e  Poss ib le  

The St ructure ,  Finance and Achinis t ra t ion  of Agricultural  

Insrrrance 

The l a r g e s t  s e t  of p r o b l m s  confronted by the  crop c r e d i t  

insurance p r o j e c t  has been t h e  i s sues  of the  s t ruc tu re ,  f inance and 



a b i n i s t r a t i o n  of the new insurers. It is qui te  c lear  t h a t  the 

construction of agr icu l tura l  insurers i n  the public sector has 

h i s to r i ca l ly  lead t o  t h e i r  conversion i n t o  subsidy and fann incane 

support. payments systens fo r  cer ta in  groups of producers. The s m e  

pressures a re  a t  work i n  both Panama and Ecuador where pranims and 

underwriting a re  influenced by broader p o l i t i c a l  considerations. 

Unless measures a re  taken, it is t o  be expected tha t  t h i s  pattern 

w i l l  be repeated. 

This conversion has i n  most cases v i t i a t ed  the raison de e t a t  of 

the  insurers--to serve a s  incentives f o r  production and productivity, 

t o  help rat ional ize  the agr icu l tura l  c red i t  delivery systen, and t o  

provide fanners with a l o w  cos t  f inancial  planing instruuent t o  

permit them t o  make more rat ional  decisions and t o  spread losses 

across years. Insurers i n  the  public sector are  exposed the very 

severe r i sk  of becaning pa r t  of the problen. There is ample 

evidence t h a t  the  agr icu l tura l  c red i t  system, characterized by 

ine f f i c i en t  banks with heavily subsidized in t e re s t  ra tes ,  produces 

pernicious e f f ec t s  i n  the  agr icu l tura l  sector. 'Ihe evidence t o  date 

indicates  t h a t  public sector agr icu l tura l  c red i t  insurance w i l l  tezd 

t o  mirror both the s t ructure  and the  operation of these banks. 

On the  other hand, agr icul tural  insurance has proved both useful 

and desirable f o r  market oriented canmercial producers. They are  

able  t o  u t i l i z e  the protection provided against loss  t o  modernized 

and/or expand t h e i r   pera at ions by absorbing more debt. While insur- 

ance is  not par t icu lar ly  useful fo r  fanners who are  not principally 

market oriented and generally useless (besides being too costly) for  

subsistence producers, it does appear t o  have a useful d e v e l p e n t a l  

ro l e  i n  a modernizing agr icu l tura l  sector. It i s  i n  f a c t  a feature 

of the  agricul tural  sector  of almost every developed comtry--and 

almost always a public sector  act ivi ty .  



This leads us t o  a paradoxical si tuation. Only the  public 

sector  can launch a major a l l  r i s k  agr icu l tura l  insurance progran 

and, given the  catastrophic r i sk ,  only the s t a t e  can guarantee i ts  

long-term solvency. Yet, those launched i n  developing countries 

seldaa have f u l f i l l e d  the  purpose f o r  which they were created. 

Given t h i s  simple f ac t ,  there  are  two possible brief t h a t  could 

be presented. F i r s t ,  one could argue t h a t  gwerrment should not 

becane involved i n  the  ac t iv i ty ,  as  t h a t  involvement w i l l  l ike ly  

convert an intended incentive i n t o  a disincentive o r  even a p a p e n t  

f o r  inefficiency. Polloving Schultz, (1978), it i s  possible t o  

argue t h a t  a major problem of agr icul ture  i n  the LDC's i s  bad 

policy. Public sector,  a l l  r i sk ,  anal l  farmer agricul tural  

insurance on the  h i s to r i ca l  record, a t  l e a s t  i n  the  LDC's, is a bad 

policy mistake t h a t  should be avoided. 

The other br ie f ,  i n  our view more r e a l i s t i c ,  recognizes f i r s t  

t h a t  sane forms of agr icu l tura l  insurance can be very useful t o  

modernizing fanners but should be l e f t  t o  pr ivate  sector i n i t a t ive ,  

perhaps with sane support fran the public sector  t o  provide farmers 

with the  incentives necessary t o  turn  'sand i n t o  gold', Schultz 

(1976). By arguing the v i r tues  of the  market mechanism unencunbered 

by d i r ec t  s t a t e  intervention, me is knocking on an open door. Most 

of the  m's recognize t h a t  many forms of s t a t e  intervention have 

proved too  cost ly  and counterproductive. They have not yet cane t o  

t h i s  conclusion about agr icu l tura l  insurance because there has been 

no study of the  issue u n t i l  t h i s  project. Thus, many LDC's appear 

on the  verge of launching ill-advised public sector pragrans. But, 

t o  argue t h a t  they should do nothing and depend upon the independent 

initiative of the pr ivate  sector is t o  consign a useful policy tool  

t o  oblivion. 



The experience of t h e  p r o j e c t  argues s t rong ly  t h a t  goverment  

should no t  becane d i r e c t l y  involved, notwithstanding t h a t  

a g r i c u l t u r a l  insurance can prove a use fu l  i f  l imi t ed  deve lo~ .e r . t  

pol icy.  The experience t o  d a t e  s t rongly  suggests  t h e  negative 

consequences outweigh t h e  p o s i t i v e  gains. This does not lea:! 

however t o  an a n t i - i n t e r v e n t i o n i s t  recanmendation. InsteaE, it 

l e a d s  f i r s t  t o  a very  s t r o n g  warning t h a t  it is q u i t e  impossible t o  

mount an i n e f f i c i e n t .  coercive,  large-scale program charac ter ized  by 

s p i r a l i n g  c o s t s ,  a lack  of f i n a n c i a l  d i s c i p l i n e ,  and blanket  

guarantees of solvency with m p t y  co f fe r s .  This i s  t h e  usual r e s u l t  

of pub l i c  s e c t o r  programs. Secondly, experience suggests  another 

more modest, but  more e f f e c t i v e ,  s t r a t e g y  w i l l  be needed i n  

developing count r ies .  

A Eore Modest Beginninp 

In t r y i n g  t o  mount pub l i c  s e c t o r ,  a l l - r i s k ,  small  fanner  a g r i -  

c u l t u r a l  insurance programs, t h e  LDC's have gone a bridge t o  f a r  

without l ay ing  a f i m  f i n a n c i a l  and a r h i n i s t r a t i v e  b a s i s  upon wfiic% 

t o  build. Under e x i s t i n g  c i r c m s t a n c e s ,  t h e  chances of success 

appear s l im indeed. However, i n  our work over t h e  l a s t  f i v e  years, 

it has  becane apparent t h a t  t h e r e  i s  a wide range of insurance 

coverages t h a t  a r e  both use fu l  t o  and widely denanded by the  r u r a l  

population. There a r e  a l s o  e s t a b l i s h e d  ways of making t h i s  coverage 

a v a i l a b l e  a t  acceptable t o  a t  l e a s t  a po r t ion  of t h e  rura: 

population. 

We propose t h a t  t h e  pub l i c  s e c t o r  s t e p  back f r an  the  a c t u a l  

issu.lnce of coverages and concent ra te  i ts  e f f o r t s  on opening t h e  s a y  

f o r  e x i s t i n g  i n s u r e r s  t o  begin t o  bui ld  a s t ronger  r u r a l  f i n a n c i a l  

mark*-t. 



Exis t ing  i n s u r e r s  have s e v e r a l  very marked advantages. P i r s t ,  

sanewhat t au to log ica l ly ,  they  ex i s t .  There is  no need t o  c r e a t e  a 

new s p e c i a l  purpose i n s t i t u t i o n  charac ter ized  by high s t a r t -up  c o s t s  

dur ing  an extended period. Second, e x i s t i n g  i n s u r e r s  a l ready have 

t r a i n e d  management and have acquired standard insurance technology. 

Host have long s tanding reinsurance agreenents. Adding sane a g r i -  

c u l t u r a l  e x p e r t i s e  t o  an e x i s t i n g  i n s u r e r  i s  an e a s i e r  t a s k  then 

bu i ld ing  a new spec ia l i zed  insure r ,  and considerably less cost ly.  

It is l ikewise  no t  f rought  with t h e  severe hazard of p o l i t i c a l l y  

influenced decision-making. 

It is  i n  s t imula t ing  t h i s  i n t e r e s t  of t h e  insurance indus t ry  i n  

t h e  v a s t  a g r i c u l t u r a l  h in te r l ands  t h a t  governnent can play its most 

use fu l  role. There a r e  severa l  s t e p s  i n  t h i s  process. P i r s t ,  

gwernnen t  need t o  r e n w e  saae  very s u b s t a n t i a l  obstacles.  As a 

r u l e ,  i n s u r e r s  a r e  q u i t e  heav i ly  taxed through direct a s  w e l l  a s  

i n d i r e c t  taxes. P a r t i c u l a r l y  onerous is t h e  requirement t h a t  a 

s u b s t a n t i a l  p a r t  of reserve  funds held by t h e  insure r  must be 

i nves ted  i n  l o w  i n t e r e s t  gove-'mnent s e c u r i t i e s .  By r a n w i n g  this 

requirement f o r  t h e  r u r a l  sec to r ,  gwernnent  can provide a very sub- 

s t a n t i a l  incentive.  I f  i n s u r e r s  could i n v e s t  funds generated i n  t h e  

rural s e c t o r  a t  market r a t e s  ins tead  of being forced t o  buy l c u  

i n t e r e s t  g o v e m e n t  s e c u r i t i e s ,  t h e r e  would be a s t rong  incent ive  t o  

sell its p r o d w t s  t o  t h e  a g r i c u l t u r a l  sector .  

Second, the p u b l i c  s e c t o r  can provide i n s u r e r s  with very sub- 

s t a n t i a l  se rv ices  a t  s l i g h t  marginal costs. W e  have c i t e d  t h e  cost 

of d a t a  c o l l e c t i o n  and processing. Agr icul tura l  insurance requ i res  

l a r g e  amount of accura te  data. Much of t h i s  c o s t  can be borne by 

g w e r w e n t  a s  p a r t  of t h e  a g r i c u l t u r a l  s e c t o r  p l a ~ i n g  process. By 

c o l l e c t i n g ,  organizing and processing data  useful  t o  insure r s ,  both 

a dup l i ca t ion  of e f f o r t s  i s  avoided and i n s u r e r s  a r e  provided with 



the information required. A t  present, much of the infomation 

collected could be useful i f  organized d i f fe ren t ly  and much other 

information such a s  sample frames could be useful t o  both insurer 

and govemen t  planner. Costing data  services a s  well a s  lending 

agr icu l tura l  personnel t o  insurers  could help t o  of fse t  the higher 

a h i n i s t r a t i v e  costs  of serving the agr icu l tura l  sector. 

Third, loosening a se r i e s  of r e s t r i c t ions  on reinsurance and 

foreign transactions w i l l  stimulate the growth of agr icul tural  

insurance. Govements must rea l ize  t h a t  only a small amount of 

r i sk  can-or should--& retained i n  the country and t h a t  large 

anounts w i l l  need t o  be reinsured. Likewise i n  periods of high 

in f l a t ion  and exchange in s t ab i l i t y ,  a substant ia l  portion of the 

reserve needs t o  be kept i n  hard currencies. While this is a 

general problem of insurance i n  LDC's, it is part icular ly  acute for  

agr icu l tura l  insurance a s  catastrophic r i sks  implies much more 

spreading through reinsurance a s  w e l l  a s  the maintenance of a larger 

more l iqu id  reserve. 

Fourth, d i f f e ren t i a l  tax t reament  for  the part of the insurers '  

po r t fo l io  invested i n  agr icul ture  would provide an incentive t o  make 

insurance available i n  the  rura l  areas. Likewise, a favorable tax 

treatment of p r o f i t s  earned i n  the  rura l  sector would encourage 

insurers t o  move beyond the c i t i e s .  

Finally. gwerment  supervision t o  protect against  the insurers '  

insolvency would help t o  provide policyholders with the confidence 

t o  purchase policies. Many LDC's have reasonably effect ive 

regulations and regulatory agencies, which have intervened t o  help 

guarantee insurance company's solvency. By developing agricul tural  

expertise,  the regulatory agencies can effect ively work t o  guarantee 

t h e  solvency of insurers working i n  the agricul tural  f ie ld .  ?his 

check on the r a t e  s t ructure  would help prevent the unwise fran 

offer ing r a t e s  too low t o  meet indemnities, thus prevent farmers 

f ran being l e f t  holding worthless paper. 



Under these conditions. it is reasonable t o  expect saae insurers 

t o  begin t o  experiment slowly with new l ines  of insurance f o r  the 

rural population. It is most l i ke ly  t h a t  a t  f i r s t  l i f e  insurance 

and l i f e  insurance related products would be offered. These 

products have several  advantages. They &re f i r s t  of a l l  

non-catastrophic. They are  a l s o  long-term and have qui te  predict- 

able  resul ts .  Reinsurance i s  eas i ly  available and the technology is 

well  known. A h i n i s t r a t i v e  cos ts  a r e  very low. Life products 

create  long-term invesment cap i t a l  pools t h a t  are lacking i n  most 

developing countries. 

A second l i n e  of insurances would be the extention of casualty 

cwers t o  the  ru ra l  areas. Traditional f i r e  and windstors insurance 

on agr icu l tura l  buildings a s  w e l l  a s  specialized aqricul tural  c w e r s  

such a s  machinery or dam breakage insurance are feasible. 

W e  have noted t h a t  i n  Panama and Bolivia livestock insurance is 

both feas ib le  and i n  denand. Livestock cwers are essent ia l ly  

health maintenance programs f o r  animals. The prenim charged by tire 

insurer  contains both an mount fo r  a death (o r  loss  of function) 

benefi t  as  well a s  an amount t o  cwer the coat of keeping the animal 

healthy. When it is offered on a herd basis,  the a h i n i s t r a t i v e  

cos t  can be kept qui te  low. O w  experience indicates t ha t  the 

results are f a i r l y  even across years and seldom catastrophic. 

Reinsurance is eas i ly  available. 

Agricultural c w e r s  t h a t  do not actual ly  insure the growing 

crops a r e  a l so  current ly  feasible. Storage, transport ,  and 

processing a c t i v i t i e s  are  eas i ly  insured against loss. 

The moat d i f f i c u l t  cover--and the focus of this project--crop or 

crop-credit insurance w i l l  be sanewhat slower t o  develop. Once an 

insurance infrastructure  develops jn the rura l  areas, insurers can 



begin t o  o f f e r  c rop covers without incur r ing  insupportable a 3 a i r . i ~ -  

t r a t i v e  costs .  It appears most i i k e l y  t h a t  l a r g e r  more ccr..e:c:al 

farmers would be insured  f i r s t .  The coverage i s  l i k e l y  :o be 

l i m i t e d  r i s k  o r  nmed p e r i l .  A s  experience is acquired, -are cf the  

va lue  of t h e  crop and a d d i t i o n a l  r i s k s  can be insured. Lar?e s c a l e  

insurance  coverage w i l l  occur slowly and i n  a l l  l ike l ihood xi11 5e 

confined t o  t h e  ccmmercial a g r i c u l t u r a l  sec tor .  Ca tas t ro -~h ic  iosses  

w i l l  s t i l l  po i se  a major problem a s  t h e r e  i s  l i t t l e  reinsrvance 

capac i ty  a v a i l a b l e  f o r  then. A t  the  outset-and f o r  a co-sidera5le 

time--it  is probable t h a t  sane major sources of l o s s  w i l i  not ke 

insured. Drought can be covered when i r r i g a t i o n  i s  ava i l ab le  Su: 

water supp l i e s  a r e  in f requen t ly  inadequate o r  f loods  only when 

drainage is adequate f o r  most years. In our view, it i s  unreasoE- 

a b l e  t o  expect an i n s u r e r  t o  accept  these  ca tas t roph ic  rls:<s which 

a r i s e  as much f r a n  t h e  lack  of i n f r a s t r c c t u r e  a s  frcm t?.e vaga-- -'es 

of nature. 

A r o l e  f o r  i n t e r n a t i o n a l  t echn ica l  a s s i s t ance  and i ink?c ia l  

donor i n s t i t u t i o n s  is indica ted ,  a l b e i t  a more l imi ted  one than a t  

present .  The f i r s t ,  and perhaps t h e  g r e a t e s t  se rv ice ,  is t o  attempt 

t o  persuade g o v e m e n t s  no t  t o  proceed with i l l -advised  a i l - r i s k  

schemes based on a hope and a prayer  ins tead  of sound managment arrC 

a l a r g e  reserve. Limited t echn ica l  a s s i s t a n c e  t o  he lp  r e s t r x t u r e  

e x i s t i n g  schenes a s  w e l l  a s  insurance codes and t a x  pol icy  t o  f o s t e r  

t h e  developnent of soundly f inanced and managed r u r a l  s e c t o r  cover- 

ages could r e t u r n  s u b s t a n t i a l  b e n e f i t s  a t  s l i g h t  cos ts .  Likewise, 

t echn ica l  a s s i s t ance  t o  i n s u r e r s  at tempting t o  penet ra te  r u r a l  

markets could s u b s t a n t i a l l y  expedite  t h e  process. Areas such a s  

management, f inance,  d a t a  c o l l e c t i o n  and processing and espec ia l ly  

a g r i c u i t u r a i  an8 i ivestocir  insurance practices wouia neip rnsurers  

t o  reach t h e  r u r a l  sec to r .  Maintenance of an on-going i r . f o ~ . a t i o n  

c l e a r i n g  house service  on programs, p o l i c i e s ,  experierces ard 

re insurance  of a g r i c n l t u r a l  program would a s s i s t  i n  prmc;rin? ar. 

in terchange of i n f ~ m a t i o n . ~  Final ly ,  t h e  ava i l ab le  e x p e z i s e  i s  



very  s l i g h t  indeed. To t h e  e x t e n t  t h a t  it colrld be provi2eri a t  l c v  

o r  no c o s t  f o r  t h e  c r u c i a l  design s tage ,  i z s u r e r s  adsin3 a g r i -  

c u l t u r a l  covers could avoid t h e  mistakes of the  pas t  a s  x e l i  a s  

b e n e f i t  f r a n  t h e  lessons  learned. 

W e  a r e  aware t h a t  t o  many these  ob jec t ives  w i l l  i?pear t o o  

l i m i t e d  and t h e  goals  s h o r t  of those  envisioned i n  t h e  o r i g i n a l  

projec t .  In  one sense, t h a t  is cor rec t ,  a s  an i n i t i a l  o a e c t i v e  of 

t h e  p r o j e c t  was no t  t o  s tudy and experiment with t h e  r e o v a l  of 

b a r r i e r s  t h a t  l i m i t  the r u r a l  market f o r  insurance but  t o  ztc~?t  ar.d 

experiment with small  farmer a l l - r i s k ,  publ ic  s e c t o r  agric.At-;-a1 

insurance. In  another  sense, these  ob jec t ives  a r e  consiste.?: with 

t h e  experience of t h e  p r o j e c t  t o  date. They appear, a s  r e f l e c t e d  by 

t h e  t i t l e  of t h i s  sec t ion ,  t o  be "the a r t  of t h e  possible."  

In t h e  canplex, dynamic and interdependent process of a s o c i e t y  

deciding what pub l i c  goods can be provided, when qovernne?t shoold 

ranedy "market f a i l u r e s "  through in te rven t ion  and when it is b e t t e r  

t o  f a c i l i t e  change r a t h e r  than be i ts  d i r e c t  agent,  vkat is 

"possible'  changes. Under present  condi t ions  of heavy izde3tedrress 

a t  hane and abroad, i r r e g u l a r  and f a l l i n g  export  p r i c e s ,  heavy 

budget d e f i c i t s  and an a l r eady  t o o  c o s t l y ,  i n e f f i c i e n t  an2  

f r equen t ly  counterproductive set  of a g r i c u l t u r a l  s e c t o r  incentives,  

t h e r e  appears l i t t l e  j u s t i f i c a t i o n  f o r  mounting another publ ic  

s e c t o r  program vhich has a l imi ted  chance of success. I f  it f a i l s ,  

t h e  consequences can be q u i t e  severe and w i l l  aggravate t h e  already 

acu te  f i n a n c i a l  d i s t r e s s  of t h e  country. Xhile a g r i c u l t u r a l  

insurance  is use fu l  t o  ccmmercial fanners and c o s t s  t h e o r e t i c a l l y  

can be contained, t h e  chances aga ins t  t h i s  a c u r r i n g  appear t o  be 

q u i t e  modest i n  a pub l i c  s e c t o r ,  a l l - r i s k  progran. For t h e  gresent  

and fo r seab le  f u t u r e  removing obs tac les  t o  a f r e e r  f i n a n c i a l  ~ l a r k e t ,  



providing f i s c a l  incentives, information, limited and auxi l iary 

s e n i c e s  t o  an exis t ing insurance industry appears wiser public 

policy. 

The markedly reduced ro le  fo r  A I D  and other possible in te r -  

national sponsors a r i s e s  frau a contraction of the i n i t i a l  concep  

t i o n  of the project  t o  a considerably more modest proposal. It 

appears unwise t o  launch public sector a l l - r i sk ,  m a l l  farmer 

progran unless AID i s  prepared t o  acquire a long term, increasingly 

expensive ccmmitment. "Graduating. these programs t o  financing with 

national resources and/or premims is i n  the  f a r  future. Likewise, 

es tabl ishing an interregional pool such a s  ALARA is not advisable 

u n t i l  the  underlying national programs are  f inancial ly  sound and 

u n t i l  an agreed upon s e t  of enforceable rules f o r  access t o  the fund 

and oversight by the fund of the national programs has been formal- 

ized. To do otherwise is t o  sponsor a f inancial  giveaway which wi l l  

fo s t e r  the  rapid developnent of other national programs t o  par t ic i -  

pate  i n  the giveaway before the  funds a r e  consmed. 

Constricting both the c l i en te l e  and the r i sks  t h a t  the insurance 

covers was necessitated by the  cos t  of serving sane potent ia l  

c l i en t s ,  i n  the  f i r s t  case, and by the d i f f i cu l ty  of bearing 

nat ional ly  and spreading internat ional ly  t@e losses i n  the second 

case. Premims w i l l  be qu i t e  high i n  the  best of cases and 

unsupportably high f o r  the small and i so la ted  farmer. In many 

cases, a = a l l  farmer program w i l l  prove too  expensive fo r  the 

farmer and w i l l  surpass the  capabi l i t i es  of goverrment t o  sustain a 

large sca le  progrzm even when very t i g h t  discipl ine is maintained. 

That f inancial  discipl ine,  we argued, is unlikely. Reinsurance 

cannot t ransfer  a l l  of the  r i sks  of a large scale nationwide 

progran. Much of the  catastrophic r i sk  must remain a t  haae. I t  is 



not advisable t o  have insurance without preparing t o  meet the  

contingent l i ab i l i t y .  This implies creating and maintaining a large 

l iqu id  reserve. Ihe f inancial  discipl ine t o  do so  is thus f a r  

absent. 

In these conditions, a more modest beginning i s  indicated. m e  

LDC's a r e  not developing under the  s m e  conditions a s  the more 

developed countries. They cannot always adopt the w e  ins t i tu -  

t i ona l  arrangements. In the circunstances of the 1980's, establish- 

ing a public sector a l l - r i sk  m a l l  farmer insurance proqraa appears 

both too  cost ly  and probably with too limited benefits. A more 

modest beginning is t o  build upon exis t ing f inancial  ins t i tu t ions  by 

offer ing f i s c a l  r e l i e f  and incentives t o  enter  the new rural market. 

These developaent pol ic ies  have served many nations well i n  pranot- 

ing t h e  developient of new industr ies  A d  the modernization of old 

ones. While they work slowly, and sanetimes too slowly, they a re  

f inanc ia l ly  supportable. And, t o  the extent t h a t  insurance en ters  

ru ra l  markets, savings can be increased and pools of investment 

cap i t a l  created. For the  present, t h i s  l e s s  costly,  l e s s  risky, 

less ambitious strategy seem indicated given the f inancial  s t a t e  of 

most of t h e  Latin hnerican econanies. What i s  n o t  doce today can 

always be done i n  the future8 what is done cannot as  eas i ly  be 

rmdone, especially when the v i t a l  i n t e re s t s  of many are  adversely 

affected. There w i l l  perhaps be a time f i r  dramatic solutions t o  

t h e  problens of r i sks  i n  agriculture. For the  present. neither the  

in s t i t u t iona l  s t ructures  nor the finances of the Latin Praerican 

agr icu l tura l  sectors appear adequate t o  undertake such a course of 

action. A more modest gradual approach would fo r  the present appear 

more viable  and advisable public policy. 



H. Sane Recanmendations t o  Donncr Agencies 

Based upon t h e  f i v e  year p i l o t  p r q e c t  &?d t h e  extensive f i e l d  

and a n a l y t i c a l  research p rogrm t h e  fo l lov ing  recanmendations a r e  

made. 

Donnor agencies should f inance  no f u r t h e r  hos t  g t w e m e n t  

a c t i v i t i e s  i n  t h e  f i e l d  of a l l  r i s k  crop o r  crop-credit  insurance 

t a r g e t e d  pr imar i ly  a t  m a l l  farmers. These coverages a r e  almost 

always ext renely  expensive t o  administer  although over time t h a t  

c o s t  be reduced t o  an acceptable  l e v e l  i n  sane cases. The cost 

i s  i n v e r s e l y  propor t ional  t o  t h e  s i z e  of t h e  f a n s  insured. More . . 
importantly however i s  t h a t  these  g o v e m e n t  supported proqrans a r e  

open t o  p o l i t i c a l l y  motivated decision-naking. This i n  tu rn  has a 

high r i s k  of convert ing insurance i n t o  a covert  subsidy. me cost 

of t h e s e  prograns on a na t iona l  l e v e l  can be staggering,  exceeding 

t h e  resources of a l l  but  t h e  weal th ies t  c o m t r i e s .  They are of 

d&ious b e n e f i t  a s  incane support  programs, and appear not t o  be t h e  

m o s t  cos t -ef fec t ive  way to pranote e i t h e r  technology adoption o r  

incane s t a b i l i z a t i o n  f o r  t h e  small f a m  sector .  

No f u r t h e r  at tempts should be made t o  procede with t h e  

e s t a b l i s h e n t  of an interamerican o r  world wide a g r i c u l t u r a l  

re insurance  i n s t i t u t i o n  such a s  t h e  proposed RLARA. 

Donnor agencies should encourage and provide l imi ted  t echn ica l  

a s s i s t a n c e  to  canmercially v iab le ,  l imi ted  r i s k  insurance offered  by 

p r i v a t e  canpanies a t  praniun r a t e s  ca lcu la ted  t o  r e a l i s t i c a l l y  

r e f l e c t  t h e  r i s k  t r a n s f e r r e d  t o  t h e  insurer .  f o r  mediun t o  l a rge  

farmers, insurance is  an extremely useful  f i n a n c i a l  device f o r  

planning and f o r  e f f e c t i n g  i n t e r t m p o r a l  c a p i t a l  t r ans fe r s .  It 

appears use fu l  t o  he lp  f o s t e r  agricult ;?ral  nodernizat ion i n  t h e  

camnercial sector .  



Agencies should act ively encourage and a s s i s t  i n  the develop- 

ment of livestock insurance schenes. Livestock insurance is f a r  

more s tab le  and much l e s s  cos t ly  t o  operate when done on econanies 

of scale. It should quickly becane self-financing and provides a 

most useful policy too l  t o  f o s t e r  upgrading of stock. 'Ihe cwerage 

a s  i n  reccmrmendation 1 should be sold a t  a viable cannercia1 rate. 

Agencies should give special  a t ten t ion  t o  the  develqnent  

po ten t ia l  of l i f e  insurance and l i f e  insurance related produzts fo r  

ru ra l  dwellers. Since l i f e  insurance funds have h is tor ica l ly  been a 

major source of development cap i t a l ,  it can be said t h a t  a major 

source of cap i t a l  accunulation, and developaent opportunity has been 

overlooked. In Latin America, it is probable t h a t  only a f ract ion 

of a percent of people have l i f e  insurance i n  the countryside and 

only several  percent i n  the  c i t i e s .  Life insurance is eas i ly  sold 

a t  low prwiunsr  i t s  a h i n i s t r a t i o n  is extrenely simple ( the  

policyholder is e i ther  dead or no t ) ,  and the  funds collected a re  

held f o r  long time periods, thus available f o r  long-ten0 lending. 

The business is very predictable and not subject t o  violent 

f luctuations.  'Ibis potent ia l  should be explored within the context 

of a general insurance develcpnent program designed t o  a s s i s t  

p r iva te  insurers t o  extend t h e i r  cwerages,  upgrade t h e i r  management 

and i n  general modernize t h e i r  business pract ices  and investment 

po l ic ies  t o  begin penetrate the  ru ra l  market. 

Agencies should consider providing a limited technical 

assistance capacity t o  help plan f inanc ia l ly  viable schenes a s  ell 

a s  t o  a s s i s t  countries renove a h i n i s t r a t i v e ,  f i s c a l  and legal  

obstacles t h a t  i nh ib i t  the expansion of insurance t o  the rura l  

sector. They should consider funding an infomation clearinghouse 

t o  make the  experience of the  schenes around the  world available t o  

both govemen t s  and camerc ia l  insurers and reinsurers. 



End Notes 

l ~ n t e r n a t i o n a l  Development Bank, A M U ~  Report, 19@2. 

For exanple, both I s rae l  and India have large, apparently 
successful l ivestock insurance proqrans. The l a t t e r  is reported t o  
have over 15 mil l ion head insured on a cmpletely camnercial basis. 
Ihe Chilean progran merits careful  study a s  do several other scheses 
around the world (i.e. South Africa and New Zealand) tha t  appear t o  
be ef fec t ive  but unknown outside t h e i r  native lands. It has gone 
unnoticed, f o r  exanple, t ha t  Brazilian tobacco prducers '  have run a 
cooperative schene f a r  over 30 years t o  insure t h e i r  crop. 
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